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Abstract 
Abstract 
The 21st century is considered an era of information explosion. Information and 
communication technology is developing fast and penetrating into everyone's life and 
daily living. Governments of countries all over the world have invested huge amounts 
of money into the development of ICT in teaching and learning over the past 20 years. 
The Hong Kong government, with no exception, has invested huge sums of money 
alongside the declaration of initiatives for implementing the use of ICT into teaching 
and learning. However, the progress is still lagging behind the expectation despite the 
money and human resources invested. The implementation involves not only the 
introduction of a tool in changing classroom practice and pedagogy, but also a paradigm 
shift. The complexity of change, as Fullan (2001) describes it, is far beyond people's 
expectations. 
This multi-phase single case study on the implementation of using ICT in teaching 
and learning in a secondary school in Hong Kong attempts to look at the process of 
change through the lens of Activity Theory (Jonassen & Rohrer-Murphy, 1999). It is 
argued that Activity Theory, as a dynamic and evolving body of thought, is a suitable 
framework for analysing change by describing and comparing the components of the 
system, the focal school, at different phases, in order to understand the change process 
or development. The concept of contradiction which is the driving force for 
development is given serious consideration in order to more fully understand teacher 
change. By presenting the focal school as a chronological series of activity systems at 
the three phases, comparisons of the components, subject, object, outcome, tools, rules, 
Abstract 
division of labour and community are studied, using the framework suggested by the 
Activity Theory. A thorough analysis of the relationships between the components 
helps to capture a holistic view of the activity system and the change process. Factors 
that might have facilitated or inhibited the change are identified along the way and 
interpreted in order to better understand the cultural and historical factors that have 
caused the present situation. An Activity Theory analysis of the contradictions that 
have driven development at different phases helps to reveal the change process and 
factors affecting the implementation. 
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CHAPTER 1 Introduction to the Study 
CHAPTER 1 Introduction to the Study: a Story about 
Teacher Change using ICT in Education 
1.1. Introduction to the Study 
In Hong Kong, the introduction of ICT into the curriculum started from the early 
1980s. Just like most countries, ICT was first introduced as a school subject. With the 
rapid development of technology, the curriculum has changed from learning about the 
technology to learning to use the technology. There are both formal and informal 
curricular for teaching the concepts, techniques as well as the ethics of using ICT in all 
schools ranging from kindergartens to universities. In 1998, the year after the hand-over 
of the sovereignty of Hong Kong to China, the Hong Kong Special Administrative 
Region Government (HKSARG) launched its first 5-year IT in Education Strategy 
(EMB HKSAR, 1998) and invested a significant amount of money on the 
implementation. Since its establishment, the HKSARG with its belief that `Education 
is the key to the future of Hong Kong' (p. 4), has made significant investments in it. A 
number of reforms, which include the academic system, curricula and assessments, are 
launched in the follow years. 
In the 21s` Century, educators around the world are interested in the issue about 
how ICT can transform the classrooms to prepare our students for the future when ICT 
has tremendously changed the workplace (Venezky, 2001). Therefore, after the first IT 
in Education Strategies, the second one on `Empowering Learning, Empowering 
Teaching with Information Technology' was launched in 2004 (EMB HKSAR, 2004a). 
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Another large amount of money was spent on improving infrastructure and connectivity. 
The government had hired the territory's tertiary institutions to do evaluation studies. 
Territory-wide evaluations were done and comprehensive studies were carried out. 
Overall, the results were satisfactory and all parties held positive views towards the 
projects. Some schools were very successful in implementing the policies, have 
experienced the benefits and were developing their strategies of using the technology in 
teaching and learning. However, some other schools, perhaps of a larger proportion, 
still remained at the very early stage of implementation. There was some doubt as to 
whether the money invested in the implementation of the policies in all schools had 
been worth it. From another point of view, it would be worthwhile to see what could be 
done to help those schools to implement the change if it was to be beneficial to students, 
and consequently beneficial to the society. The study of the change process in 
individual schools could be a start in the search for more effective solutions. This 
research attempts to explore methods of understanding the implementation of 
educational change, using the ICT in teaching and learning as an example. 
1.2. Implementation of Educational Changes in Hong Kong 
Like other projects or reforms launched by the Hong Kong government in the 
past years, such as the target oriented curriculum and the language policies, all faced 
obstacles in the implementation and some were even suspended and had never been 
fully implemented. Although policies were drawn through well planned procedures, 
supported with research and had strong theoretical background, they might not 
guarantee full implementation. Since they all cost a lot in terms of money, time and 
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manpower for the planning, implementation and evaluation, it will be worthwhile to 
study why some were not fully implemented. 
It is a vision of the HKSARG to transform school education from a largely 
teacher-centred approach to a more interactive and learner-centred approach (EMB 
HKSAR, 1998). The 5 year IT in Education Strategy was the first IT policy declared in 
1998, the first year after the handover of the sovereignty of Hong Kong to China. This 
strategy emphasizes the `paradigm shift'. After conducting a complete review of the 
school curriculum, in November 2000, the Hong Kong government launched the reform: 
`Learning to Learn-The way forward in curriculum development'. This reform includes 
the integration of ICT into the curriculum. `IT skills' is one of the nine generic skills to 
develop and `IT for interactive learning' is one of the four key tasks in this curriculum 
reform (CDC HKSAR, 2001a). 
Some schools in Hong Kong welcomed challenges at particular times and joined 
pilot schemes while some preferred to maintain the status quo as long as they can. It is 
worth studying the factors that facilitate changes and those that are obstacles. The 
implementation of using ICT in teaching and learning is a good example for the study 
since the government of Hong Kong has invested huge amounts of public money on it 
and it is also a world-wide issue. 
Fullan (1993) who is a leading educator researching on change said that change 
is a complex process, not a blue print. It cannot be tested as a scientific experiment, 
simply by using control variables and measuring the output, such as students' academic 
results. It can neither be understood by only interviewing teachers and students. We 
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can get an understanding of it by following through the process, collecting and looking 
at any possible evidences of change and listening to the voices of students, teachers and 
related persons. Research findings on the change process should be used less as 
instruments of `application' and more as means of helping practitioners and planners 
`make sense' of planning, implementation strategies, and monitoring (Fullan, 1993). 
1.3. Background of ICT in Education in Hong Kong 
Hong Kong started its IT in Education in the early 1980s with the introduction of 
Computer Studies into schools as a senior secondary subject. The curriculum was later 
extended through Form 1 to Form 7 in the late 80s and early 90s. A certain amount of 
hardware and software was provided to schools for the implementation of the Computer 
Studies curriculum. Hardware resources were mainly limited to one or two computer 
rooms for teaching the subject in the 80s and 90s. The first 5 year IT in Education 
Strategy, `Information Technology for Learning in a New Era' (EMB HKSAR, 1998), 
was launched in the first year after the establishment of the Hong Kong Special 
Administration Region in 1997. Teachers were required to attain the Basic and the 
Intermediate levels of IT Competencies within five years. A proportion of 25% of 
teachers in each school should reach the Upper Intermediate level and at least one 
teacher should reach the Advanced level of IT Competencies by the end of 2003. At the 
same time, a huge amount of money was invested on the installation of computer 
systems into schools and further extended to building up networks and Internet 
connections in 1999. Besides the infrastructure and basic training for teachers, the 
government invested another amount on the procurement of services of ICT 
4 
CHAPTER 1 Introduction to the Study 
coordinators and technical support staff to help teachers to solve problems on the 
technical side and help to promote and coordinate the usage. 
It was not until the early 21" century that teaching and learning using IT actually 
started after Multi-media Learning Centres (MMLC) were gradually set up in schools 
with funding from the Quality Education Fund (QEF). The Educational and Manpower 
Bureau (EMB) had organised IT courses for teachers. Schools were encouraged to 
organise courses catering for the needs of their teachers as well. A preliminary IT in 
Education (ITEd) review published by the end of 2000 revealed that many schools 
mainly used multimedia presentations and animations to replace chalk and talk (EMB 
HKSAR, 2001). The final ITEd review report released in 2005 confirmed the findings 
(EMB HKSAR, 2005). The second ITEd initiative was launched in July 2004 with the 
theme `Empowering Learning and Teaching with Information Technology' (EMB 
HKSAR, 2004a). 
Although the government invested a capital of around HK$ 2,880 million 
(-£ 220 million) on the development of ICT in education, which was a very big amount 
compared with what the government used to put on education, both formal and informal 
reports showed that many schools had not yet fully implemented the policy of using ICT 
in teaching and learning. There was doubt about the extent of using ICT in teaching and 
learning. 
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1.4. Purpose of the Study 
As mentioned at the beginning of this chapter, the purpose of the research 
reported in this thesis is to understand how change is implemented and identify the 
factors that facilitate and those that inhibit it. It is hoped that with better understanding 
of change, schools can have better planning for the implementation of any educational 
change that is to come and successfully implement it for the improvement of school 
education. 
1.4.1. The Need for Implementing the Use of ICT in Education 
Encouraging and developing the use of ICT in education is a worldwide issue. 
In all developed countries over the world, policies have been set up and huge amounts 
of money are spent on it in order to prepare their younger generations to face the 
challenges of a global economy and the growth towards a global world. To prepare 
citizens for life long education using ICT is an irreversible trend. A significant number 
of researchers have investigated into this issue in order to understand the change. 
1.4.2. Purposes of This Case Study 
The purpose of this case study in a secondary school in Hong Kong is to have 
better understanding of the process of change and identify the factors influencing the 
implementation of ICT in teaching and learning in the school. The study was focused in 
one school so that deeper investigation into the process of change and the possible 
factors affecting it could be done. Every school is a unique entity and has its own 
history, background, expectations, abilities and interests. To conduct a study in a 
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school for more than two years can help to capture a more holistic picture of the 
situation and result in a better understanding of change in that particular school. As 
mentioned above, change is a complex process, the effects of facilitating factors or 
inhibiting factors on the change process depends on the historical background, the 
beliefs and attitudes of the stakeholders and the social and cultural environment of the 
school. Although it cannot be studied as an experiment and the results cannot be 
transferred to other schools, the findings can benefit the focal school as well as other 
schools by setting an example of research into the complex process of change, drawing 
attention to teachers' situation and their needs in the face of educational changes and 
thus leading to an understanding of why and how teachers change. Findings can 
therefore help the focal and other schools to nurture an environment that is ready to 
adopt change on their own initiative or as a result of any other initiatives that are 
beneficial to students. 
1.4.3. Strengths and Weaknesses of a Single Case Study by An Internal 
Staff 
This is a case study done by a senior teacher in the focal school. Both 
subjectivity and bias due to the position of the researcher at school could be risks to the 
validity of the study but there are some advantages too. First, since the researcher knew 
the school well, she was clear about what was actually happening and aware of any 
changes that emerged. Second, the researcher had the convenience of collecting data 
both from school documents and stakeholders. Third, it was possible for the researcher 
to carry out the research over a longer period, more than two years. Since the researcher 
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was an insider and was there all the time, she could observe the teachers naturally 
throughout the two years. 
Being aware of the possible threats to validity, the researcher had collected all 
possible types of data through different means. The data collected from different 
sources using different means could be triangulated with each other to improve 
reliability. Also, as a senior teacher and being in charge of the ICT development of the 
school, the researcher should stay alert when she collected and interpreted the data to 
avoid any bias or subjectivity. Results of case studies, by nature, would not be 
generalized to other cases. Fullan (2003) said that what works in one situation may not 
work in another since each individual setting is unique and has its own reasons for 
change. 
1.5. Case Study Approach 
In this study, the approach suggested by the Grounded Theory was used for data 
collection and analysis. Data were collected and immediately analysed throughout the 
research period. Any area that was found to be unclear would be attended to and 
supplementary data would be sought to clarify it as far as possible. When there was any 
piece of data that might be useful for understanding the case, it would be collected and 
put in the pool of data for analysis. As a senior teacher at the school, the researcher 
would find it easy to identify and get useful data. However, subjectivity and researcher 
biases were possible threads to validity in this case study. Measures to avoid or 
minimize them were designed and steps taken throughout the research period. In 
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Chapter 4, a description of how data would be collected from different sources and ways 
to ensure validity would be discussed. 
One of the purposes of this study was to identify factors affecting the integration 
of ICT in teaching and learning. Those factors identified and effects observed or 
reported would not simply be treated as cause and effect. They would be analysed to 
see how they related and interacted with each other in order to obtain a whole picture of 
the situation. Chapter 3 argues that Activity Theory can help to more fully understand 
change by identifying and organising the factors mediating change, taking into 
consideration the environment and historical background, different stakeholders and 
their roles played. By representing the school as activity systems at different time, the 
process of change can be analysed in detail and thus can help to analyse and understand 
the process of change. 
1.6. Background of Using ICT in Teaching and Learning in the 
School of the Case Study 
This research aims at studying the `process' of implementation of ICT in 
education policy in the secondary school in which the researcher was working. To 
understand `change to using ICT in teaching and learning', the history of computer 
usage in the school would serve as useful background information. The school where 
the case study was carried out, called focal school hereafter, started Computer Studies as 
a subject for Form 4 and Form 5 students in the early 80s and it was extended to all 
levels in the 1990s. With funding from the government for its first 5-year ICT in 
Education strategies, the school upgraded all the computers and built a local area 
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network in the school in late 90s. Another amount of money from the Quality 
Education Fund (QEF) supported the school to acquire extra manpower for its 
development in using ICT for both teaching and administrative work. The school also 
hired an ICT coordinator to help in the planning and support the use of ICT in lessons 
and a technical support staff to help manage the network as well as the hardware and 
software. According to the First IT in Education (ITEd) Strategy, the school offered 
courses to its teaching staff. Teachers were also encouraged to join ICT courses offered 
or supported by the government and tertiary institutions. 
In 2000, with the QEF, a Multimedia Learning Centre (MMLC) was set up with 
45 computers, all networked together and connected to the Internet through broadband 
connections. The school piloted using ICT in teaching English Language lessons when 
the MMLC was ready for use. There was another amount of funding from the 
government for the installation of computers and LCD projectors in all laboratories, 
special rooms such as the Art room, Music room, Lecture room, Home Economics room 
and Design and Technology workshop but not yet in classrooms. Instead, the school 
acquired 40 notebook computers to be flexibly used anywhere on campus. Teachers 
could borrow the notebook computers when they needed them. LCD projectors were 
installed in the laboratories, special rooms and one classroom on each floor. A total of 
eight computers with two printers and one scanner were set up in a staff computer room 
next to the staff rooms in 1999. 
The school set up plans and got the funding that came with the second ITEd 
strategy for the improvement of ICT infrastructure of the school in the year 2003/04. 
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The school upgraded the computers and installed a wireless network so that computers 
were connected to the school network anywhere and anytime on school premises. 
During the school year 2004-05, all the classrooms were installed with LCD projectors 
with the donation from the alumni association. A new Intranet system was subscribed 
for internal communication and for developing eLearning. The 2005/06 school year 
was a vibrant one. The school had big changes since a new principal, Principal B, 
joined the school after the previous one, Principal A, resigned. The new principal, 
hereafter referred to as Principal B, purchased notebook computers for all teachers with 
the school's own funding at the beginning of her principalship and this was thought to 
be a tool introducing and enabling big changes in teachers' use of ICT for teaching. It 
became a point of interest to study whether the firm belief of Principal B on the use of 
ICT to transform the way teachers teach and students learn was a major factor bringing 
about changes in teachers' teaching and students' learning in the focal school. Detailed 
information about the development of ICT in education in the focal school from the 
early 80s to the research period in the 2000s will be given in Chapter 6 from an analysis 
of government and school documents. 
An Overview of This Research Report 
The trend of development of education in all countries over the world in these 
and the coming years will be on the use of ICT. The rapid development of ICT 
technology has enabled revolutionary changes in ways of life. As a consequence, ways 
of teaching and learning are to be changed accordingly to prepare youngsters to meet 
the challenge of the 21St century. However, teachers who received their education ten to 
twenty or even thirty years before were mostly trained in a totally different way. The 
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use of ICT tools in teaching and learning was completely new to them and thus much 
effort was needed to move them onto the right track. Therefore, the study of this 
process of change would be worthwhile and also full of challenge. The long years of 
immersion in this context, experiencing its changes in different aspects, confirmed the 
researcher of the value of studying change in her own school. 
To prepare a thorough understanding of the development of ICT in teaching and 
learning all over the world, an extensive study of literature on IT in education, a review 
of government policy documents in different countries and a study of related research 
would be conducted and reported in Chapter 2. Since this study is on educational 
change, an analysis of what makes teacher change and what makes them reluctant to 
change is essential. Hence, literature relating to educational change and teacher change 
are also reviewed. Teacher development is closely related to teacher change and thus 
would be studied as well. 
In search of a suitable framework for studying complex and unpredictable 
change, Activity Theory has presented itself as a suitable choice. Activity Theory, with 
its dynamic nature and its capacity to represent a system two-dimensionally enables the 
analysis of its components by taking into consideration their inter-relations. In Chapter 
3, reasons for choosing Activity Theory as the theoretical framework for analysing 
change in this case will be given. A description on how this framework can be used to 
study the change in the focal school over time will follow. 
In order to conduct an in-depth study of change in the focal school, case study 
method is most suitable. However, for an insider doing research in his/her own 
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school, there are both advantages and disadvantages. A review of literature on case 
study and the use of multi-research method in Chapter 4 will be a guide to the design 
and help to improve the reliability and establish validity for data collection and analysis. 
The data collection plan will be presented in Chapter 5. 
According to the plan, data will be collected in three phases. The actual data 
collected will be reported and analysed according to the chronological order of the three 
phases. An analysis of government and school documents will be done and reported in 
Chapter 6 to provide background information for the study of the data collected in the 
three phases. The actual data collected in Phase 1, Phase 2 and Phase 3 will be reported 
and analysed in Chapters 7,8 and 9 respectively. The change process will then be 
analysed and reported from the cross-phase analysis in Chapter 10. The results will be 
discussed and compared with findings in similar research in Chapter 11. Chapter 12 
will be a concluding chapter presenting the contribution of this research and suggesting 
further research areas. 
13 
CHAPTER 2 Literature on ICT in Education and Teacher Change 
CHAPTER 2 Literature on ! CT in Education and Teacher 
Change: the Meaning, the Process and the Issues 
2.1. Introduction 
In this literature review, a summary of the literature on educational change and 
teacher change, the development of ICT in education as well as the trends of research in 
this area. The main theme of this study is the implementation of ICT in education and 
the focus is on how teachers change to using ICT in teaching and learning. Factors 
affecting teacher change are of concern and those found from similar research will be 
noted and discussed. To understand the level of implementation of the educational 
change in this study, success criteria or references for measuring the success of 
implementation will be summarised from other research. Among the many research of 
similar educational change, case study is popular. A review of literature on this 
research method will also be given. 
The first section is a report of the importance of ICT in education as viewed by 
business, government and education sectors. The second section is a review of literature 
on educational change and teacher change starting with the work of the leading authors, 
Fullan and Hargreaves. Literature on teacher change in general and that specific to the 
integration of ICT is useful in understanding the current situation and preparing for 
successful implementation in future. The third section is a summary of the factors 
affecting teacher change from research such as those given by Buettner (2006), Guskey 
(2002) and Purnell (2002). Fullan (1993) stresses that all educational changes require 
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new skills, behaviour and beliefs or understanding. He also points out that professional 
development is the key to making teachers' reform possible (Fullan, 2001). There is a 
need for professional development to enable and support teachers to face these changes. 
Literature on professional development for teachers will therefore be reviewed with an 
attempt to relate it to teacher change. In the last section, a report on the trends of 
research on ICT in teaching and learning will be given. Research in the school level, 
national level and international level will be considered. Similar research on ICT in 
education and educational changes in different areas of the world, such as the United 
States of America (U. S. A), the United Kingdom (U. K. ), Australia, Singapore and 
Hong Kong will be reviewed. The trend and shift in focus will shed light and provide 
guidance for this study. 
2.2. Needs of ICT in Education 
The 21" century is considered to be an era of globalization, when knowledge and 
information are growing without bounds with ICT. Education also has to change in 
order to prepare the younger generation for the challenges of life in the knowledge base 
society. This should be sponsored by businesses due to the huge amount of expenses 
incurred. 
McCade (2001) claims that computers and networks provide significant 
opportunities for change in the process of teaching and learning. Students can actively 
seek out knowledge and engage with a wide range of people from community members 
to content area experts by these tools. All governments see that ICT has the potential to 
transform the way that education is delivered and to improve the quality and standard 
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of education. ICT can also support teachers in their everyday classroom role by 
reducing the time required for administrative work (McCade, 2001). 
2.2.1. From the Perspectives of Businesses 
Cogburn (1998), the director of the centre for Information Society Development 
in Africa points out that "the era ofglobalisation has tremendous concomitant 
implications for knowledge, education and learning" (p. 28). Microsoft, one of the 
leading companies in software development, has launched a `Partners in Learning' 
project in a number of countries, working together with the governments, educators and 
teachers, and other key stakeholders, giving support to the development of teachers and 
students with the belief and vision that technology in education can be a powerful 
catalyst to improve education which will in turn change lives, families, communities 
and ultimately, nations (PIL Microsoft). Microsoft has therefore committed over 10 
million US dollars over the past five years to increase technology skills in teachers and 
improve educational outcomes for students in the project. 
Maurizio et al. (2004), in the project of Partnership for 21st Century Skills, stress 
that students need to be "competent in ICT literacy by being able to use 21" century 
tools and learning skills that will allow them to be independent learners in school and 
throughout their lives " (n. p. ). They also believe that only technology literacy and 
technology proficiency are not sufficient to assure student success in the 21st century. 
They emphasize the use of 2l century tool together with essential elements, such as 
learning skills which include thinking and problem-solving, interpersonal and self- 
directional skills, for achieving success (Maurizio, et al., 2004). 
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Abel (2007), from the point of view of a psychologist, addresses the impact of 
media on cognitive and behavioural psychology and states that media technology has 
"caused students'brains to be wired differently from their teachers 'brains" (Abel, 2007: 
p. 18). He also points out the need to acquire true computer and literacy skills through 
the curriculum. 
2.2.2. From the perspectives of Governments 
Policy-makers around the world envision their society to evolve into a learning 
society in the 21st century, when people are responsible for their own learning in their 
lifetime. Government of different countries and cities all over the world respond to the 
issue by setting up policies for ICT in education and invest a considerable amount of 
money in the implementation. The government of the U. S. A., the U. K., Singapore and 
Hong Kong have strong belief that ICT can make a difference to student learning by 
increasing the opportunity of learning and actively engaging students in learning. They 
hope that as a result the standard of students will be raised. They have addressed in 
their policy documents the need and importance of using ICT to change the way of 
teaching and learning in order to prepare the younger generation to meet the demands of 
the global society in the 21st century (refer to government documents: ED USA, 2002 & 
2004; BECTA, 2005; MOE, 2004; EMB HKSAR, 1998, EC HKSAR, 2000). 
The following statement is given as a concluding remark in the National 
Education Technology Plan of the U. S. Department of Education in 2004. 
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"Technology ignites opportunities for learning, engages today's 
students as active learners and participants in decision-making on 
their own educational futures and prepares our nation for the 
demands of a global society in the 21S` century" (ED USA, 2004, n. p. ). 
In the UK, the department for education and skills, DfES, has the belief that ICT 
can improve the quality of teaching and learning and so raise standards (BECTA, 2005). 
In Singapore, the government makes the integration of ICT in their education system the 
blue print in the Master Plan for IT in Education in 1997. The key strategy was to 
produce a workforce of excellence for the future and the objective was to equip their 
younger generation with learning skills, creative thinking skills and communication 
skills in using ICT (MOE, 1997). 
The Digital 21 Strategy of the Hong Kong Government shows its commitment in 
keeping Hong Kong in the forefront of information and communications technology 
development. The following statement in the year book 2005 shows the determination 
of the government and its success. 
"The Digital 21 Strategy, first issued in 1998 and updated in 2001 and 
2004, is the blueprint for ICT development in Hong Kong. Since the 
launch of the strategy, great strides have been made in putting in 
place the right environment, infrastructure, skills and culture to 
encourage the development and adoption ofICT by the whole 
community" (HKSARG, n. d., n. p. ). 
The Hong Kong government announced its first 5 year initiative on ICT in 
Education in 1998 with the target to transform school education from a largely teacher- 
centred approach to a more interactive and learner-centred approach (EMB HKSAR, 
1998). This `paradigm shift' is also being promoted under the curriculum reforms by 
that time. The aims of this change towards student-centred approach by integrating ICT 
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in teaching and learning are to achieve higher quality education and prepare the younger 
generation for the challenges of the 21t century. 
Evaluations of the first initiatives of all these countries or cities in the early 21st 
century show that schools have only changed to some extent in their practice but not yet 
transformed the learning of students. The governments having recognized the need of 
systemic change in order to transform school educations put systemic change a target in 
their next ICT policies. 
The U. S. government emphasizes the role of leaders in bringing about systemic 
change in their public education, saying that: 
"For public education to benefit from the rapidly evolving 
development of information and communication technology, leaders at 
every level 
- 
school, district and state 
- 
must not only supervise, but 
provide informed, creative and ultimately transformative leadership 
for systemic change" (ED USA, 2004, n. p. ). 
In the United Kingdom, a review by BECTA (2005), the government agency 
leading the national drive to ensure the effective and innovative use of technology 
throughout learning, reports that the foundations for fundamental changes in the 
education system through the use of ICT had been established in the past five years. 
However, the full range of opportunities offered by ICT had not been delivered to date. 
Changes that had taken place were not embedded and not systemic (BECTA, 2005). In 
their next ICT strategies, the governments shift their focus to emphasize systemic 
change and to transform education. The U. K. government declares that 
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"It is now reasonable, and indeed necessary, to expect that by the end 
of the next five years there will be effective, embedded and systemic 
ICT practice which has transformed educational opportunities and 
achievements for all our students and educators " (BECTA, 2005: p. 2). 
In Singapore, the Master plan II for ICT in Education released in 2004 with the 
theme of "Connecting educators, communities and resources" claims to adopt 
"... a systemic and holistic approach to address all the key pieces 
including- curriculum, assessment, instruction, professional 
development, pupil learning and culture of the school" (MOE, 2004, 
n. p. ). 
In Hong Kong, the second ICT strategy `Empowering learning and teaching with 
information technology' announced by the government in July 2004 and implemented 
starting from the 2004-5 school year has the following aims: 
"Students, teachers, schools and other stakeholders will use IT 
effectively as a tool for enhancing the effectiveness of learning and 
teaching, with a view to preparing our students for the information 
age, turning schools into dynamic and interactive learning institutions, 
and fostering collaboration among schools, parents and the 
community " (EMB, HKSAR, 2004a: p. 10). 
The reports from different governments show that they have all recognized that 
educational change cannot be implemented in classroom level or teacher level if the aim 
is for the transformation of education. The rapid development of ICT has brought forth 
big changes in society and the economic world. Not only educators, but all stakeholders 
including teachers, students, parents and school administrators are facing the change 
and need to live with it. 
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2.2.3. From the Perspectives of Educators 
ICT is believed to have the potential for changing education from the following 
four perspectives: First, it is a tool to achieve a shift to learner-centred approach to 
education; Second, it requires teacher to be a facilitator of learning; Third, it offers 
greater efficiency and effectiveness of student learning; Fourth, ICTs' growing 
prevalence in society (Dhanarajan, 2002). 
Constructivists and social-constructivists believe that learning involves learner 
constructing knowledge through active participation (Pearce & Ainley, 2002). Pearce 
and Ainley (2002), in their search for the kind of motivation triggered by particular 
learning task with physics software, found that the higher topic interest triggered, the 
more students become involved in the task, resulting in a higher performance and better 
learning outcomes. One of the advantages of using ICT in a lesson is its ability to 
motivate students because the interactivity of ICT is a characteristic to facilitate student 
learning. However, Pearce and Ainley (2002) conclude that it will be effective only if 
students are activity engaged in learning. Edwards (2007) also points out that ICT can 
be used to increase effectiveness of learning only with appropriate amount of activity. 
Smolin and Lawless (2007) therefore proposes that planning is particularly important 
for effective introduction of ICT into the curriculum. Teacher training and professional 
development then become important if the above potentials are to be achieved. 
The capability of multimedia resources to allow for self-paced and independent 
learning facilitates the development towards student-centred approach to education with 
teachers drawing on a range of information sources as facilitators of learning (Smolin 
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& Lawless, 2007). Due to ICT's growing prevalence in society, students have increased 
access to computers at home and their innovative use of ICT's should be tapped. 
Teachers should be more flexible in their teaching practices as students need more 
student-centred activities and greater autonomy. Studies also show that technology 
must be considered as an additional resource that is vital in achieving standards-based 
learning goals (Maier & Warren, 2000). 
2.2.4. Summary 
From the perspectives cited above, it is clear that national policy leaders 
consider ICT to be a 215` century tool that has changed the way students think and learn 
and that it can improve education and let students become independent and life-long 
learners. They believe that it can change people's lives, families, societies and even 
nations. Some worldwide businesses support the change by putting money and 
launching different programs to prepare teachers and students for the change. Examples 
are the `Partners in Learning by Microsoft' (PIL Microsoft, n. d. ) and the project of 
`Partnership for 2 1st Century Skills' (Maurizio et al., 2004). 
In different countries and cities, governments have their policies for the ICT in 
education in place in the past decade and invested a large sum of money in the 
development with the belief that ICT can improve students' learning and help them to 
be active and life-long learners. Through ICT learning, they have better opportunities to 
develop their communication skills and nurture their independent, creative and critical 
thinking skills. Such skills are important in helping students meet the challenges of the 
global society in the 21" century. These beliefs have prompted governments to put 
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money on the infrastructure and also target at systemic change of schools and education 
in order to transform education in their country. 
Educators believe that ICTs can help improve the quality of education, enhance 
lifelong learning and facilitate non-formal education (Dhanarajan, 2002). ICT has the 
potential to bring about more efficient and effective student learning. Due to the 
prevalence of ICT in society and students' increase of exposure to ICT outside the 
school, teachers should be more flexible in their teaching and understand how ICT can 
inform and enhance pedagogy so that they can help improve student performance with 
appropriate use of it (Maier & Warren, 2000; Smolin & Lawless, 2007). 
The above literature all agree that education has the mission of preparing the 
younger generation for the challenges of the global society in the 21s` century and that 
ICT can be a catalyst for improving education which can change lives, families, 
communities, and ultimately nations (PIL Microsoft, n. d.: n. p. ). 
Z3. Educational Change and Teacher Change 
To successfully implement educational change, an understanding of it and how 
teachers change are important. The concepts and ideas contributed by Michael Fullan 
(1993,2001), an authority in this research area, will be discussed. Though his research 
takes a much broader view than only focusing on change with technology use, 
implementation of ICT use in schools is given a certain amount of attention and 
discussion. With his long years of study and deep investigation into the change process 
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in the educational field, he gives guidelines for understanding changes and the 
framework for studying them. 
Fullan's (1993) eight basic lessons of the `New Paradigm of Change' can help to 
understand change. They are (1) you can't mandate what matters; (2) change is a 
journey not a blueprint; (3) problems are our friends; (4) vision and strategic planning 
come later; (5) individualism and collectivism must have equal power; (6) neither 
centralization nor decentralization works; (7) connection with the wider environment is 
critical for success, and (8) every person is a change agent. Fullan (1993) emphasizes 
the complexity of the change process saying that 
"Dynamic complexity is the real territory of change. 
... 
because other 
`unplanned' factors dynamically interfere. 
... 
change in dynamically 
complex circumstances and is non-linear, we cannot predict or guide the 
process with any precision 
... 
" (Fullan, 1993: p. 20). 
Teachers are in the front line are usually thought to be the key persons for 
educational changes but they are always blamed for having resisted change. Schools are 
described as slow adapters to change. In order to implement change, to understand how 
teachers change, why they resist change and why they alter the `process of change' is 
very important and calls for the attention of many researchers (Hargreaves, 1994). 
Richardson (1998) notices the discrepancy between what she read from literature that 
teachers do not change and what she observed from teachers in different countries that 
teachers change all the time and inquire into it. Krumsvik (2006) posts the question 
whether teachers are `catalysts' or `inhibitors' of change and whether they are 
`innovators' or `conservator of the status quo'. 
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2.3.1. Introducing ICT in Education as an Educational Change 
The change to using ICT in teaching and learning involves changes in the roles 
of teachers and their relationship with students. The Hong Kong government has 
introduced ICT into schools with the belief that it can transform school education from a 
largely teacher-centred approach to more interactive and learner-centred approach 
(EMB, HKSAR, 1998). This change emphasized the `paradigm shift' which echoed the 
requirement for curriculum reform initiated by the Hong Kong government by that time. 
Fullan's (1993) new paradigms of change can be a reference and a guide for meeting the 
change. He points out that the complexity of the change is high and that the process of 
change is non-linear and cannot be predicted. Reformers and leaders of the change 
should take note of this and not to blame teachers for reluctance to change when they do 
not see the progress as they have planned despite the educational change is meaningful 
and of great importance. 
Buettner (2006) summarises factors required to ensure successful 
implementation in an educational change, particularly with ICT. They include (1) 
support of principals; (2) time for study and reflection; (3) development of networks and 
openness about issues among all involved; (4) encouragement and support to teachers 
for change (Guskey & Huberman, 1995); (5) appropriate learning platforms; (6) 
teacher's past experience, willingness, abilities, social conditions and institutional 
support and (7) `need' and `practicality' as perceived by teachers (Fullan, 2001; Flores, 
2003). Overall, the leadership of principals, who are usually the key leaders of change 
in schools, is most important in moving teachers forward. Teachers would otherwise 
prefer to stay in their `comfort zone' since any attempts to change are complex and 
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risky. Fear of failure in trying new ways of teaching which they are not familiar with 
and are not confident in may deter them from trying (Guskey & Huberman, 1995). 
Time for study and reflection is another factor for the successful implementation of an 
educational change. This involves changes in the schedule of the school which the 
principals have the say. Guskey and Huberman (1995) stresses the need of time for 
teacher development when he discusses teacher change. Teachers need time to learn, 
reflect and prepare new materials and it requires the school to put the change in high 
priority. The factors named above, such as developing networks and learning platforms, 
teachers' experiences, abilities and willingness as well as their felt need and practicality, 
can be achieved through teacher development and learning opportunities. 
2.3.2. Understand Teacher Change 
Clark (1993) believes that an understanding of how teachers change and grow is 
essential for improving schools. Flores (2003), after considering many reviews of 
literature on teacher change, claims that it is essential to explore teachers' understanding 
of change and examine how teachers change, in what way, why and when. A closer 
look at teacher change could contribute to deeper understanding of the factors that 
facilitate or hinder the process of change and how these factors interact. Fullan (1993, 
p. 20) considers `complexity, dynamism, and unpredictability' as normal in the real 
territory of change. 
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Reasons for the failure of teacher change 
Teachers who are the `masters' in the traditional classrooms, are sometimes 
blamed for not being willing to change or resist change and schools are criticised as 
slow in embracing ICT. Mumtaz (2000), after a review of literature on integration of 
ICT in teaching and learning, summarises the factors that affect teachers' take-up of ICT 
as follows: (1) lack of time for teachers `to manage and familiarize themselves with 
ICT' (p. 335), (2) pressures of work and timetabling does not allow time for teacher 
learning, (3) lack of support for teachers who are not confident enough to take up ICT. 
She further states that this resistance is based on an unclear understanding of the change 
and why the change should take place. 
Imposed changes 
Studies on why teacher change fails emphasize that change cannot be brought 
about as a top-down policy. Rather, support of all kinds is necessary in implementing 
changes (Owston, 2006). Teachers are sometimes in a strange position of being 
simultaneously the subject and the agent of change. Even worse is that changes are 
usually imposed on them by policy makers who neither know them nor the context in 
which they work but only instigate change due to economic and political reasons, 
historical trends or social and cultural developments. Teachers feel that their 
professional freedom and autonomy have been curtailed in these imposed changes and, 
in some cases, teachers do not feel the changes appropriate or possible. Besides, the 
assumptions behind those changes are the fact that teachers do not teach well and 
students are not receiving the best education. The interpretation and implication may 
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mean that teachers are lacking in knowledge, skills, competences and even personal 
qualities for quality education. Therefore, those imposed changes are prone to failure. 
`We cannot mandate what matters' is the first of Fullan's eight lessons about change 
(Fullan, 1993). 
Needs and concerns of teachers not attended to 
Horn (2000) reviewed the reasons for the failure of his attempt to radically 
reconstruct the curriculum and instruction in his school with the `new philosophy of 
education' proposed by the school district in the early seventies. He points out that 
students and teachers, who often are the objects of change and have the power to 
implement or resist the change, are overlooked. The possible reasons for failures may 
include the fact that teachers resist the change because of the disruption of their 
established routines. Other problems such as scheduling, staffing, differences in 
philosophy and procedures are also reasons for resisting change (Horn, 2000). 
Almost all educational changes require new skills, behaviour, and beliefs or 
understandings (Fullan, 1993). Weert (2004) says that education is in a continuous 
process of change. Educational change cannot happen simply because the government 
or leader sees the need and puts forward the requirement for change. The needs and 
concerns of teachers and students should be seriously considered. According to the 
evaluations of the ICT policies by different governments, changes that aim at 
transforming education require the plan for systemic change and not merely limit it to 
the change of teachers. 
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2.3.3. Teacher Change 
Fullan (2001) emphasizes that "educational change is a dynamic process 
involving interacting variables over time" (p. 71). Factors affecting change cannot be 
considered in isolation. Besides the characteristics of change discussed above, local 
roles and external factors also affect the implementation. Local roles refer to district, 
community, principal and teacher while external factors include government and other 
agencies (Fullan, 2001). A study by Wilcox and Gray (1996) proves that inspection by 
government or agencies, such as OFSTED in the U. K., can bring about change though it 
may only be incidental. 
The new meanings, new behaviours, new skills and new beliefs that are 
necessary for teacher change largely depend on teachers' working relationship and the 
support and positive feelings they have towards their work (Fullan, 2001). Their 
psychological state which is determined by their personality and influenced by their 
previous experience also leads to whether they will take action and persist in the effort 
required to bring about successful implementation or not. The different perspectives on 
the change process suggested by Fullan are (1) change requires some impetus to get 
started; (2) it requires both pressure and support for the success; (3) it requires careful 
consideration of the relationship between changes in behaviour and changes in beliefs or 
understanding. The relationship between change in behaviour and change in beliefs is 
`reciprocal and ongoing' (Full an, 2001: p. 92). 
Fullan (1993) stresses the complexity of change in his works on teacher change. 
He states that `the change process is uncontrollably complex, and in many 
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circumstances unknowable' (Stacey, 1992 in Fullan, 1993: p. 19). Productive change is 
the constant `search for understanding, knowing there is no ultimate answer' (ibid: P282 
in Fullan, 1993: p. 20). The real leverage for change involves `seeing interrelationships 
rather than linear cause-effect chains, and seeing processes of change rather than 
snapshots' (ibid: p. 73 in Fullan, 1993: p. 20). Fullan and Hargreaves (1998) point out 
that the implementation of change depends on teachers' beliefs and values as well as 
their views on education, teaching and the schooling process. It is therefore not possible 
to change one aspect without affecting the others. 
Fullan (2001) points out that change in beliefs and understanding are the 
foundation of achieving lasting reform. Teachers' beliefs and attitudes are key factors 
influencing teacher change in practice and they are affected by evidences of students' 
improvement in learning. Cuban (1988) distinguishes change in the organization as the 
first-order and change in teachers' beliefs as the second-order. Hopkins et al. (1994) put 
the process of change in two different levels, namely changes in teachers' beliefs or 
personal theories as the first level and changes in teachers' professional behaviour or 
actions as the second level. From the `vast and scattered' literature on teacher change, 
Richardson and Placier (2001: p. 906) suggest that second-order change, which refers to 
teachers' beliefs, precedes change in teachers' practices, the first-order change. They all 
consider teachers' beliefs are important in bringing about change in teachers' practice 
and even change in the organization. Guskey (1986) states that "the endurance of any 
change in teachers' beliefs and attitudes is dependent upon evidence of change in 
student learning outcomes resulting from changes in teachers'classroom practices". 
30 
CHAPTER 2 Literature on ICT in Education and Teacher Change 
This is based on his idea that change is "a learning process for teachers that is 
developmental and primarily experientially based" (Guskey, 1986: p. 7). 
In another study on changes in classroom practices and beliefs, Clark and Clark 
(1993) concludes that changes begins as experiments and whether an activity works out 
or not is determined by teachers' personal beliefs. He further points out that teachers' 
beliefs and practices are embedded and tied to the broader social and historical context 
(Clark, 1993). Yuen et al. (2003) also consider the history, culture and background of 
the school and its general vision and mission as important factors affecting ICT 
implementation. Therefore, in order to understand how teachers change, it is important 
to explore teachers' views, their practices, as well as the school culture and the social 
and historical factors affecting it. For example, the attitudes of the stakeholders in the 
school, educational system and the society all have their influences on teachers' beliefs, 
attitudes and practices in the classrooms. 
A paper by Flores (2003) reporting an empirical study of teacher change in their 
first two years' service shows that there is a pattern that most of the teachers, with the 
exception of only a few, shift from "a more inductive and student-centred approach to 
teaching towards a more traditional one " (Flores, 2003: p. 1). Factors contributing to 
the changes, both positive and negative, are found to include teachers' past experiences 
as students, the influence of people such as their former teachers and relatives and 
"images of self-as-learner associated with perceptions of school culture and 
leadership" (Flores, 2003: p. 1). Besides, teachers' interpretation and the way they deal 
with the change process as well as the impact change has on teachers' beliefs and values 
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also have effects on teacher change (Flores, 2003). 
A Model of Teacher Change 
Discussions above show that there is a close relationship between professional 
development and teacher change. Guskey (2002) has defined professional development 
programs as "systematic efforts to bring about change in classroom practices of 
teachers, in their attitudes and beliefs, and in the learning outcomes of students" 
(p. 381). He stresses the fact that the relationship among these outcomes is highly 
complex but the efforts to facilitate change can and should consider the order of 
outcomes most likely to result in desired change and the endurance of that change 
(Guskey, 2002). He proposes an alternative model of teacher change and it is illustrated 
in Figure 2-1. 
Professional Changein Change in Change in 
Teachers' s; "°"""'" Student Teachers' Development VN........ 
.,: 
;.. Beliefs & Classroom Learning 
Practices Outcomes Attitudes 
Figure 2-1 A model of teacher change 
(Guskey, 2000: p. 383) 
In this model, the change in teachers' beliefs and attitudes occurs after they gain 
evidence of the change in student learning outcomes which result from change in 
teachers' classroom practice. Guskey (2002) stresses the point that it is not professional 
development but the experience of successful implementation that changes teachers' 
attitudes and beliefs. Therefore, the clear evidence of improvement in the learning 
outcomes of their students is a key in changing teachers' attitudes and beliefs. Learning 
outcome can broadly include student achievements as well as their behaviour and 
attitudes. Further, he proposes that the process of teacher change mentioned above is 
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more cyclical than linear. That is, changes in attitudes and beliefs are likely to spur 
additional changes in practice that bring further changes in student learning and so on. 
It helps to explain the differences found in the effect of professional development on 
new and practicing teachers in their research. 
Richardson (1996) similarly argues that the chief objective of professional 
development should be to foster changes in teachers' knowledge, beliefs, and attitudes, 
because these components of teacher cognition show a strong correlation to teachers' 
classroom practices. She continues to point out that student performance influences 
teachers' knowledge, beliefs, and attitudes, mediated through enactment and that it 
forms a key component of the feedback loop that shapes teachers' beliefs about their 
students and about their own teaching (Richardson, 1996). Evidence of student 
performance can therefore play a key role in professional development. 
Guskey's (2002) alternative model for teacher change generates new principles 
for the planning of effective professional development programs for significant and 
sustained educational improvements. It should be recognized that change is a gradual 
and difficult process for teachers. It brings a certain amount of anxiety and can be very 
threatening. Teachers should be provided with continued follow-up, support and 
pressure for continuing educational improvement. Purnell (2002) also emphasizes the 
importance of a supportive environment for teacher change. The types of support 
identified from her research include a supportive management or school principal, 
adequate technical assistance, time to learn and experiment and appropriate professional 
development. 
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2.3.4. Professional Development and Teacher Learning 
Fishmana et al. (2003) consider professional development as teacher learning 
which results in changes of teachers' knowledge, beliefs and attitudes that in turn lead 
to the acquisition of new skills, new concepts as well as new processes in teaching. 
There are many studies relating teacher change with teacher learning and professional 
development. Any change that involves different approaches to teaching and learning or 
new relationships between pupils and teachers requires teachers' learning and adapting 
to the new approaches. Kadel-Taras (1996: p. 11) claims that "teacher learning and 
teacher change are mutually reinforcing: teachers often learn through making changes 
in their practice, and when teachers act on their desire to learn, they often are led to 
change". Day (1999) considers teacher change as a necessary outcome of effective 
professional development and he points out that the process of change is complex and 
unpredictable. Professional development is considered essential in bringing forth 
teacher changes and time is the basic need for the training and development. 
Teacher Learning 
Putnam and Borko (2000) describe teacher learning as an experiential process 
through which knowledge is enacted, constructed and revised. They summarise from a 
number of research studies different approaches of learning experiences. One of the 
approaches is to ground teachers' learning experiences in their own practice by 
conducting activities in school sites and mainly in their own classrooms. Another one is 
to share teachers' experiences of classroom practices in staff development activities 
such as workshops which focus on instructional practices. Case-based teaching is an 
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approach that allows teachers, both pre-service and in-service, to explore the richness 
and complexity of genuine pedagogical problems in real classroom situations using 
multiple perspectives and frameworks. It is found that a combination of approaches 
would be the best for `fostering powerful, multidimensional changes in teachers' 
thinking and practices" (Putnam & Borko, 2000: p. 7). 
Professional communities 
Putnam and Borko (2000) consider it a challenge for teacher learning to provide 
`conceptual inputs' which may provide stimulus for different actions, including 
pedagogical thinking and professional discussions. They point out that professional 
learning requires vision, capability, motivation, reflection and willingness to participate 
in a professional community of practice. Professional communities that discuss new 
teaching materials and strategies, support critical and reflective examination of teaching 
practices and support risk taking have played central roles in supporting teachers to 
transform their practice. These communities where inquiry, critique and reflection are 
the norms can also give impact on experienced teachers' knowledge, beliefs and 
practices and facilitate change. However, the existing cultures and discourse 
communities in many schools may not have these norms. Thus, professional 
development in schools can play the role to establish new learning communities. 
Shulman and Shulman (2004: p. 259) hold similar views listed above and they use the 
terms "Vision, Motivation, Understanding, Practice, Reflection and Community" to 
describe the features of accomplished teacher development. In their new model of 
teacher learning communities, they state that "an accomplished teacher is a member of 
a professional community who is ready, willing, and able to teach and to learn from 
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his or her teaching" (Shulman & Shulman, 2004: p. 259). Professional communities 
can be most effective in developing teachers and facilitating change. 
Teacher Training/Learning for Using ICT in Teaching 
An evaluation of ICT teacher training programs in the U. K. to identify the 
conditions that facilitate effective training and learning shows that improvements in ICT 
in the classrooms will not happen alone but only when combined with systemic change 
in the schools (Preston, 2004). Findings from the evaluation suggest that initiatives 
need to focus on systemic change in schools in order to have an impact on the learning 
culture of the schools (Preston, 2004). For example, the examination systems will need 
to be changed if transformational learning is the aim of the innovation since otherwise 
the professional is unlikely to feel safe to take risks for it if the assessment still 
measures traditional ways of learning. 
Other suggestions given in the review include time for teachers to reflect, to 
debate and to expand their language of pedagogy as well as time to consider the use of 
ICT to improve learning. Pedagogy of ICT and the reality of transformational learning 
are the two issues that are found to need more understanding. Many writers have 
argued that computers and other new technologies have potential to transform teaching 
and learning in schools. Teachers need to be trained not only in the basic computer 
skills for administration and presentation but to connect the potential of ICTs to the 
subject they are teaching and use related pedagogies in their lessons. Smolin and 
Lawless (2007) emphasize teachers' need to understand how educational technology can 
inform and enhance pedagogy so that they can help improve student performance 
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with appropriate use. In many teacher training schools, professional communities are 
established to encourage discussion of new teaching strategies, support critical and 
reflective examination of teaching practices and support risk taking. 
Fullan and Hargreaves (1998), assert that the key to create, sustain, and motivate 
good teachers throughout their careers is interactive professionalism which requires (1) 
discretionary judgment as the heart of professionalism; (2) collaborative work cultures; 
(3) norms of continuous improvement where new ideas are sought inside and outside 
one's setting; (4) reflection in, on, and about practice in which individual and personal 
development is honoured, along with collective development and assessment; and (5) 
greater mastery, efficacy, and satisfaction in the profession of teaching. They further 
state that in order to encourage teachers to learn and apply new teaching skills, the 
understanding of the factors that favour changes and factors that are obstacles to change 
are important. `Problems are our friends' is one of the lessons given by Fullan (1993, 
p. 21). 
2.3.5. Teachers' Change to Using ICT in Teaching 
The innovation of change to use ICT in teaching requires teachers to change 
their classroom practices. They grew up in the traditional education system which was 
designed for a very different world from the one that their students live in. Findings 
from research on teacher change suggest that teachers change their practices when they 
attend to their own needs in terms of learning and professional growth, their intellectual 
interests, their beliefs about the purposes of their work, their understandings of 
themselves as individuals and their life priorities (Flores, 2003, Kadel-Taras, 1996). 
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This change requires teachers to engage in the active learning process. Professional 
communities are playing central roles in facilitating the adaptation of innovations to 
transform teaching and learning as mentioned in the previous section. However, there 
are other factors affecting the implementation and they will be discussed in the sections 
below. The next section is a brief description of the situations in Hong Kong to prepare 
for the discussions of the factors affecting teachers change in this context. 
2.3.6. Change in Hong Kong Schools 
Teachers in Hong Kong schools, like all others in the world, are familiar with 
change. In the past decade, educational changes mostly came from the government as 
administrative instructions coming from a combination of factors such as the economic 
trends, technology development and even political issues. Teachers have long been 
immersed in an environment where there is `a lack of support' (Li et al., 1999). 
Therefore, teachers seem to be conservative and resistant to change. From research in 
educational changes and teacher change in Hong Kong, there are three kinds of fear 
generally associated with change and transformation. They are (1) the burden of 
incompetence, (2) the fear of disclosure, and (3) the lack of time and energy (Li et al., 
1999). Another study in Hong Kong schools to identify enabling factors and inhibitors 
of change as perceived by teachers has revealed that even those teachers who were well 
prepared to face the challenge and technically ready for the change showed little change 
in practice. The main reasons they expressed include (1) lack of clear and systematic 
leadership support, (2) inflexibility of the curriculum and assessment processes, (3) time 
constraints, and (4) limited appropriate professional development (Fox & Henri, 2005). 
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The Centre for Information Technology in Education (CITE) is an organization 
established by the Hong Kong University in 1998 for the promotion of the use of ICT 
for quality education. The centre provides in-service professional development training 
to teachers and principals and initiates projects for the sharing of research-grounded 
insights, examples, models, learning architectures as well as pedagogical and 
assessment activities that support the development and adoption of innovations and 
practices that improve learning in sustainable and transformative ways (CITE, 2009b). 
The project of professional development network for knowledge building in schools is 
an example of a community of teachers for this purpose to enhance learning and 
teaching that align with the curriculum reforms which emphasize inquiry, teamwork and 
lifelong learning. In the CITE annual report 2008/09, they have identified "the greatest 
educational potential for IT is realized when IT is applied to transform learning in both 
individual and organizational contexts " (p. 1) after its first 10 years experiences. The 
centre put `empowering communities and transforming learning' (CITE, 2009a: p. 1) as 
its vision statement after the 10`h anniversary and position itself as a focal point for 
collaboration and innovation by providing a platform for sharing and building new 
knowledge about learning, transformative uses of technology and improvement of 
educational practices (CITE, 2009a). 
2.3.7. Factors Affecting Teacher Change 
Fullan (2001) suggests that there are three components in implementing a new 
program or policy and these are the possible use of new or revised materials, the use of 
new teaching approaches and the possible alteration of beliefs. 
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Fullan points out that successful implementation of an educational change 
requires an understanding of the process and the factors that determine its success or 
failure. However, most teachers do not have adequate information, access, time or 
energy to implement innovations though they are willing to adopt change at the 
individual classroom level (Fullan, 2001). Findings also show that schools which have 
established `professional learning communities' always search for new ways of making 
improvements. 
Case studies of innovative uses of ICT in schools around the world show that 
strategic leadership which includes vision, personal ICT use and ability to manage 
change is important. Other characteristics include staff professional development, 
extensive curriculum planning and technical support given by ICT co-ordinators and 
specialists (Dhanarajan, 2002). Another study has found that the essential components 
for quality use of ICTs by teachers include prior experience in innovative programmes, 
support from senior management, a collaborative working environment and a 
willingness to take risks (Maier & Warren, 2000). 
Leadership of the principal 
A multiple case studies for the SITE M2 study reports that "school principal 
played the critical role of the curriculum leader, engaging staff in the process. " (Yuen et 
al., 2003: p. 166). In their findings, the most successful integration of ICT into the 
schools is found in the two schools where the use of ICT in teaching were generally 
encouraged and supported. Teachers seemed to have voluntarily chosen the pedagogical 
approaches without the principals' coercion. Law et al. (2000) point out that the kind 
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of pedagogical practice used in a particular classroom largely depends on teacher's 
belief. In those schools, teachers acquired the skills in one way or another for their own 
use in teaching even when there was no extra demand and no compulsory ICT staff 
development program. Teachers felt that they were respected and trusted by the school 
leadership. These schools are labeled as cultural innovation models since they had 
`well-established school tradition and culture'. On the other hand, in the schools whose 
principals used top-down management, teachers were required to learn and use ICT in 
some ways in their classrooms. Teachers in those schools did exhibit some kind of 
usage in lessons and demonstrated that they were at the initial stage of innovation. 
These schools are labeled as technological adoption models in the study. These five 
schools had a common feature that they were all consciously engaged in the process of 
curriculum innovation and reform. This model covers the majority of the schools of the 
SITE M2 study. In these cases, leadership of the principals has played an important part 
in affecting the change process. 
Pressure and Support 
Since there are many forces maintaining the status quo, both pressure and 
support are necessary for success. "Pressure without support leads to resistance and 
alienation, support without pressure leads to drift or waste of resources " (Fullan, 2001: 
p. 92). Professional learning communities are effective in bringing about pressure and 
support in a `seamless way' (Fullan, 2001: p. 9 1). A supportive environment for teacher 
change has been proved important in research like that done by Purnell (2002). 
Pressure from external sources such as inspection by OFSTED has also been proved 
effective in implementing change (Wilcox & Gray, 1996). 
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It has been discussed in the above section that professional development and 
teacher learning are important in teacher change. Professional development and sharing 
for teachers both inside and outside the school are essential in bringing about changes in 
beliefs and practices of teachers (Fullan, 2001). Fullan's eight lessons concerning 
teacher change include `Individualism and collectivism must have equal power' and 
`Connection with the wider environment is critical for success' (Fullan, 1993: p. 21). 
Professional communities thus play central roles in providing support and creating 
environments and opportunities for teachers to share and to learn. Besides learning the 
skills for the change, teachers need support and opportunities to acquire knowledge, 
change their beliefs and attitudes. 
Other factors 
In the above discussion, positive learning culture and effective leadership are 
considered crucial in supporting teachers change to use ICT in teaching (Preston, 2004). 
The school system, including the curriculum, assessment and time tabling, needs to be 
flexible enough to accommodate the change. Use of ICT can be barriers or enablers to 
motivation to learn which in turn may discourage teachers from using or encourage 
them to use it. Factors such as traditional timetabling and assessments will discourage 
the use of ICT in school. Pearson and Naylor (2006) point out that the tight timetable of 
a secondary school day acts as a barrier to extended exploratory sessions. This 
restriction does not encourage the use of ICT as a tool for personal exploration and 
development. Further, the government's use of high-stakes test results for measuring 
school performance also discourages schools from developing the use of ICT to 
transform teaching and learning (Pearson & Naylor, 2006). 
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There are many other complex factors affecting the implementation and many of 
them are inter-related. The three themes used by Pearson & Naylor (2006) for their 
study in selected schools are some of them. They include the school's determination to 
`sell' its innovative practice to a range of stakeholders, to invest in the hardware and 
software for the development of new technologies and/or new pedagogies and the 
teachers' readiness to change their roles when ICT is being used to transform teaching 
and learning. The system, but not personal resistance, may itself have inhibited teacher 
change. Lack of funding and persistent support from the government or the school 
management are also factors affecting teacher change. 
2.4. Research of ICT in Education 
The introduction of ICT in education is an educational change which has 
invited extensive research worldwide in the past two decades. Watson (2006: p. 199) 
points out that "understanding the relation between ICT and education means 
exploring innovation and change ". The adoption or implementation of this 
educational change involves changes in practice, in curriculum, in pedagogy and are 
specifically affected by the change of the technology itself. There is a great demand 
for the study of ICT in education since it is an issue that governments, educators, 
schools, teachers, students and all members of society are concerned about and they 
all have roles to play. The eighth lesson concerning change given by Fullan (2001) 
says that `every person is a change agent' (p. 39). 
43 
CHAPTER 2 Literature on ICT in Education and Teacher Change 
2.4.1. The Need for Research into `Success' 
In the past decade, governments in countries all over the world have invested 
considerable amounts of money in developing ICT in education. As a consequence, 
researchers have the interest and see the need to study into the `success' of the initiatives 
and the related projects or programs. Studies have been carried out to search for the 
right directions and ways of change to fully exploit the potentials the ICT tool in 
teaching and learning. To be accountable to the public for allocating the large amount 
of `public money' in its development, the governments have invited and supported 
research in this area. 
2.4.2. Trends of Research 
In the past two decades, there have been rapid changes in ICT technology and 
the great potential it has in revolutionizing the ways of teaching and learning, in the 
storage, dissemination and spread of information and knowledge. The way technology 
is being used in education has changed from instructional delivery devices in the 
eighties towards greater use of computers and other devices as tools in the learning 
process (Means et al., 1993). Watson (2006) gives the remark that the focus of research 
has shifted from teaching to learning and there are substantial debates on the role of the 
teacher in facilitating learning. Research has changed with the fast changing technology 
in order to lead or inform this change in education. 
In the early eighties, research looked into the relation between the provision of 
hardware and software which was believed to have contributed to the improvement of 
motivation in learning and thus directly or indirectly led to improvement of learning 
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outcomes. In the early 21s` century, research interests have shifted to the networked 
world and ways to exploit the full potential of ICT in teaching and learning. In recent 
years, the use of ICT tools for lifelong learning has become a focus of research 
(UNESCO a, n. d.; UNESCO b, n. d. ). These changes are reflected in government 
policies in education almost everywhere over the world. 
It was mentioned earlier in this section that research in the nineties inclined 
towards studying the hardware, infrastructure and access. To report to the public the 
result of investment for promoting ICT in education, governments tried to present the 
computer and pupil ratios and/or computer and teacher ratios in their reports and related 
the effects of computer use in teaching and learning to the provision of hardware and 
software. The United Nations Educational, Scientific and Cultural Organization 
(UNESCO), which is an international organization pooling research for the 
improvement of education, has suggested a list of indicators for assessing the effects. 
They are policy, infrastructure and access, budget, ICT use in the curriculum, 
professional development and student outcomes (UNESCO a, n. d. ). 
Positive mid Negative Effects Reported from the Research 
Positive effects reported include (1) students are more motivated to learn with 
the technology, (2) those with special education needs increase time of engagement in 
learning, (3) students have better understanding with visual effects available, such as 
animations, photos or videos, (4) students have better self-confidence and higher self- 
esteem as a result of learning in their own pace and in a safer environment with ICT and 
consequently leading to better results in assessments (UNESCO a, n. d. ). 
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Besides the many `evidences' of positive effects of IT in education, there are 
also studies that draw attention to the rhetoric and false beliefs that the technology can 
change education. An issue in the British Journal of Educational Technology in 2003 
put `rhetoric and reality' as its main theme and invited discussions and thoughts on the 
effects of ICT in teaching and learning. Nichol et al. (2003) report that pupils 
appreciate the increased sense of interaction and control offered by the ICT version of 
an investigation and they show an increased sense of engagement. However, they also 
point out that the effects of ICT on raising the standard of learning and teaching in 
schools are not conclusive since it is not possible to isolate any factors in the study. 
A study in Switzerland shows that despite efforts to integrate ICT in teaching for 
20 years from the eighties, the use of computers in classrooms is still low in the 21St 
century (Buettner, 2006). Buettner (2006) points out that even though the schools have 
sufficient equipment, free access to the Internet, good educational software and 
educational resources online as well as in-service teacher education throughout 
Switzerland, the use of ICT in teaching is still not high. She summaries the change in 
Switzerland schools into 3 stages. They are the keyboarding stage, the integration stage 
and the communication stage. The reasons for the low use of ICT in classrooms are 
probably due to the need for teachers to learn new things and to handle new teaching 
skills roughly every 5 years (Buettner, 2006). Other researchers have similar comments. 
Purnell (2002), in her report on a study in Tasmanian schools, states that despite 
the massive expenditure on technology, the integration of technology into teaching and 
learning is minimal and schools are struggling to incorporate new technologies into their 
classroom curricula. She further points out that this educational change requires 
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changes of teachers' role which demands not only huge amount of teachers' effort, time, 
and work but more importantly a supportive environment which includes a wide range 
of conditions. 
In the nineties, governments of different countries put forward plans and budgets 
for the development of ICT in education and evaluative studies on the effects followed. 
In the U. K., focuses of the studies have been put on proving the causal relationship 
between ICT and better learning outcomes in national tests (measurable systemic 
indicators). The Nordic impact approach focuses on the perception of teachers and 
learners (IMPACT, 2006). There is no conclusive finding that ICT does improve 
student learning, except some feedback from both teachers and parents seeing the 
improvement in students' motivation to learn and the increased time on task since it is 
not possible to isolate any factors affecting student learning. 
2.4.3. Research in the 21St Century 
In the 21s` century, with the rapid changes in technology, drop in what price, rise 
in speed and connectivity of computers, like the Internet which has been expanding in 
high speed, there are great potentials, possibilities of and demand for change of the 
ways `education' is delivered and the environment for learning. 
The changes of the terms from IT to ICT in some government documents and 
research reports from the late 20`h century to the early 215E century, like that used in 
Master Plan I and Master Plan II of ICT in Education in Singapore, reflect the change of 
the function and nature of the tool and thus the concept and way of using it in education. 
Consequently, there is a change in focus of research in this area. In search of good 
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practice is one of its main themes. Tertiary institutions are offering professional 
development courses, both for pre-service or in-service teachers, not only to teach the 
skills of using the ICT tool but to explore suitable pedagogies for using it in the 
curriculum. They have played an important role in research into pedagogical change, 
teachers' role change, and search for good practices in classrooms. Such studies are 
found in the local, national and international levels as well. 
Research in the Regional and International Level 
Studies in ICT in education are carried out not only in school level or district 
level, but also in the national level and international level. There are regional, national 
and international organizations playing important roles in putting together the efforts of 
teachers and educators. Studies in the international level have invited educators from all 
over the world to put together their efforts and build up a rich database on the Internet 
for reference, further investigation and development. 
The United Nations Educational, Scientific and Cultural Organization 
(UNESCO) is one of the international organizations devoted to improve the quality of 
education and to facilitate policy dialogue, knowledge sharing and capacity building. 
With the belief that ICTs can contribute to achieving universal education worldwide, it 
takes a holistic and comprehensive approach to promote ICTs in Education (UNESCO b, 
n. d. ). It hosts a database which contains research findings on ICT in Education in Asia 
and the Pacific regions. Its vision is to "empower learners, teachers, educators, 
managers and leaders to use ICT effectively for expanding learning opportunities, 
ensuring educational quality and relevance, and achieving Education for All goals" 
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(UNESCO c, n. d. ). From the UNESCO Bangkok website, information under the five 
ICT in Education themes, policy, training of teachers, teaching and learning, non-formal 
education and measuring and monitoring change can be found. A report submitted by 
European SchoolNet (EUN) examines the impact of ICT use on schools in Europe based 
on 17 recent studies in schools across Europe. In the report, three types of barriers to 
ICT use in schools are given and recommendations for making more effective use of 
ICT in schools are made for governments and researchers to consider (UNESCO c, n. d. ). 
The Second Information Technology in Education Study (SITES) is a major 
international research project (Harris, 2002) organised by the International Association 
for the Evaluation of Educational Achievement (IEA) whose mission is to conduct 
comparative studies on educational policies and practices within and across education 
systems (IEA, n. d. ). The SITES attempts to answer questions about the effectiveness 
and impact of technological applications on schooling. It consists of three independent 
modules, Module 1: the Indicators Module; Module 2: the innovative Practices Module; 
and Module 3: the Survey Module. The studies focus primarily on the use of ICT in 
educational practice from an international comparative perspective. In the first module, 
a list of indicators were collected and consolidated for references in other research as 
well as its Module 2 study. In the Module 2 (SITES M2) study, 174 innovative 
classrooms from twenty eight countries have been identified using the list of indicators 
given in Module 1. National research teams used a common set of case study methods 
to collect data on the pedagogical practices of teachers and learners, the role that ICT 
played, and the contextual factors that supported and influenced them. The 
International Coordinating Committee (ICC) conducted a cross-case analysis using 
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qualitative and quantitative methods. Implications are drawn for both improved policy 
and classroom practice. 
The study in 2006 directed by the University of Twente (the Netherlands), the 
University of Hong Kong, and the IEA Data Processing and Research Centre (Germany) 
was an international comparative study of pedagogy and ICT use in schools. It focuses 
on the role of ICT in teaching and learning mathematics and science. The study 
examines how and the extent to which pedagogical practices are conducive to the 
development of the 21 s` century skills, that is, the capacity to engage in lifelong learning 
and in connectedness. It also examines how the conditions at the system, school, and 
teacher levels are associated with the different pedagogical practices and different ways 
of ICT use in teaching and learning (CITE, n. d. ). 
All these results contribute to inform policy makers and educators, schools and 
teachers about strategies and practices most suitable for their own nation. The 
conclusions drawn from the meetings with researchers of these `global studies', such as 
the criteria for selecting `innovative practices' and `indicators for changes using ICT', 
are useful in helping schools and teachers to change their practices. Kankaanranta 
(2005) gives the comment that SITES has aided different countries to evaluate the 
prevailing status of ICT use and to plan for meeting the trends of its educational use. 
Motivating and involving teachers in search of good practices and try out strategies for 
teaching and learning in their subject area as well as doing evaluations can help teachers 
feel the need and ownership of the development. It takes the lead to initiate and 
coordinate the efforts from countries all over the world to research into the present role 
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and development of ICT in teaching and learning and come up with useful guidelines 
for the future development and research in this area. 
BECTA in the UK 
BECTA is the British government's key partner in the strategic development and 
delivery of its ICT and e-learning. Its mission was to lead the national drive to improve 
learning through technology and its strategic remit was to 
"... and promote, identify and map research findings to policy areas 
in order to support and advise DJES policy" (BECTA, n. d. ). 
It has carried out or collected thorough studies to report to the government and 
the public regularly about the most updated situation of use of ICT in education and 
inform the government about future policies, educators and teachers about teaching 
strategies being used, good practices found in schools and any other findings and useful 
information about ICT in teaching and learning. Studies, both quantitative and 
qualitative, are carried out extensively in the country and among them, case studies are 
commonly employed. 
CITE in Hong Kong 
In Hong Kong, CITE is set up to provide support for the education community 
in promoting the use of information and communication technology (ICT) for quality 
education. Its strategy is 
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"... to harness the power of ICT to turn schools into dynamic and 
innovative learning institutions, where students can become more 
motivated, inquisitive, creative and independent lifelong learners" 
(CITE, n. d. ). 
With the support from government and sponsored by the Quality Education 
Fund, the CITES has carried out case studies on good practices in the use of ICT for 
teaching and learning in Hong Kong and gives a comprehensive report (Law et al., 
2000). 
From the discussions in the previous sections, supportive environment, rich 
resources, possibilities for further development and recognition are all important factors 
in motivating teachers to change. Example of the studies in the regional, national and 
international levels encourage teachers to research into their own practice and at the 
same time get support and recognition when they release the results of their research. 
As mentioned earlier in this chapter, ICT in education is an issue of such importance 
that not only the education sector but also government and the business sectors put 
efforts and money into its development. Maurizio et al. (2004) states the need for 
educators, including higher education leadership, policymakers, and corporate and civic 
leaders to jointly and expeditiously articulate a broad vision for 21st century education. 
Partners in Learning by Microsoft in a number of countries with Hong Kong as one 
participant and the Partnership for 21st Century Skills in the U. S. are examples of such 
collaboration. Cogburn (1998), in South Africa, has also called for, `concrete 
interdisciplinary, multi-institutional research studies' to explore examples of 
applications of ICT in education and learning to meet this new era of globalization. 
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2.4.4. Case Studies into ICT in Teaching and Learning 
From the many studies, case study is one of the most frequently used methods in 
researching ICT in education (Fullan, 1993). Case study reports are considered 
powerful means for the dissemination of information (Merriam, 1998). SITES M2 
study is one using cross-case comparison in the study and has selected 174 cases from 
28 nations. It has laid a foundation and provided examples for case studies in schools 
though the way of case selection and method used may not be perfect. Nichol et al. 
(2003) with the intention for filling the gap between what is perceived, claimed and 
reported, and what actually happens, carried out two case studies in classrooms by 
integrating ICT into the existing program as an alternative method of teaching and 
learning into the already established methods. 
"Through curriculum research and development using these generic 
tools, teachers can produce case studies of viable, positive enjoyable 
and beneficial applications ofICT that are evidentially grounded. 
Such case studies can provide findings from which to generalise, from 
which to build a base for successful in-service provision for teachers, 
with transferable congruent values, beliefs and attitudes and related 
teaching approaches and resources " (Nichol et al., 2003: p. 202). 
In a case study, the researcher usually looks closely into the details of an area of 
his/her study from different perspectives. It is suitable for answering the questions of 
what factors affect an implementation, how a new practice affects the learning or 
teaching process. Thus it will be a useful tool for studying ICT in teaching and learning. 
2.4.5. Factors Affecting the Implementation of ICT in Education 
To more fully understand the change process, it is important to identify the 
factors, both positive and negative, affecting it. However, it should also be noted that 
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many factors and conditions are complex and inter-related so they should not be studied 
individually. To nurture an environment that facilitates the change and remove the 
obstacles, it is also necessary to investigate into factors and conditions favouring the 
change and those inhibiting it. 
An extended version of the technology acceptance model has been used for 
identifying the factors that influence a teacher's decision to use ICT or not. Factors 
found include perceived usefulness, perceived ease of use, subjective norm, computer 
self-efficacy, professional development and teacher beliefs. Three factors favourable to 
adoption identified by Pincus (Fullan, 2003) include first, bureaucratic safety which 
refers to innovations that add resources without behavioural change; second, response to 
external pressure in which adoption may ease it; and third, approval of peer elites. On 
the other hand, Sergiovanni (2000) suggested six change forces influencing the 
implementation of ICT in schools. They are bureaucratic forces, person forces, 
market forces, professional forces, culture forces and democratic forces. While Pincus 
talked about bureaucratic safety, Sergiovanni (2000) suggested bureaucratic forces, 
which refer to rules, mandates and requirements, as conditions influencing change. As 
stated before, factors affecting changes are complex and need to be studied carefully 
together. For example, leadership is one of the major factors affecting change in 
schools as mentioned in many studies. Fullan (2003) expresses that leadership is crucial 
to foster the conditions for change but he also points out that "charismatic or savior- 
type leaders are dangerous to the long-term health of organizations" (Fullan, 2003: 
p. 37). 
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The need for technical support is an issue raised by teachers who complain about 
the problems when they use technology in lessons. A report submitted to the UNESCO 
website (n. d. ) has identified three barriers to ICT uptake in schools. They are poor ICT 
skills, low motivation and lack of confidence among teachers. Teachers complain about 
limited equipment, inadequate maintenance, inappropriate educational software and lack 
of institutional support for ICT use in school. In the early years of research on ICT 
implementation when the use was mainly in the computer rooms prepared for the 
purpose, time tabling, hardware management, availability of software and development 
of teaching and learning materials were the issues that have affected teachers' usage. 
Mooij and Smeets (2001) have extensive discussions of ICT implementation in 
secondary schools on findings from research and literature. Conclusions drawn by Veen 
(1994,1995) and Brummelhuis (1995) state that teacher factors affect ICT usage in 
classrooms. Teachers are believed to be the key persons in the change process 
(Richardson, 1998). Whether they perceive the innovation relevant to their teaching, 
whether they are confident and have the expertise to handle the technology determines 
their usage. Smeets et al. (1999) have also found that the main reason why teachers do 
not use ICT is that they are not familiar with it or not confident in using it. Teachers' 
beliefs and skills, as mentioned in the previous sections for educational changes, are 
important factors in the implementation of ICT and there are research findings showing 
that teachers' ways of teaching and learning can change drastically when ICT is 
implemented. 
To round up, factors that facilitate the implementation of ICT in teaching and 
learning include the presence of favourable conditions and change forces. Other 
55 
CHAPTER 2 Literature on ICT in Education and Teacher Change 
factors influencing change include leadership, time and energy, knowledge and skills, 
felt need, technical support and availability of resources. The eight favourable 
conditions for implementing ICT as identified by Ely (1999) can serve as a summary of 
the above. They are (1) Dissatisfaction of the status quo; (2) Existence of knowledge 
and skills; (3) Availability of resources; (4) Availability of time; (5) Existence of 
rewards or incentives; (6) Participation; (7) Commitment and (8) Leadership (Mooij & 
Smeets, 2001, Melle & Cimellaro, 2003). 
On the other hand, there is also a list of barriers to the implementation of ICT 
from research. After investigating into the issues and questions on whether ICT is 
suitable for transmitting knowledge to students who are not highly motivated to learn, 
Carnoy (2004) concludes that teacher's computer skills is the largest barrier to the 
adoption of ICT-based teaching learning in schools. He points out that despite the 
"much greater availability of ICT in schools, ICT seems to play such a minor role in the 
teaching/ learning process in most schools" (p. 14). After his study, he suggests that 
teachers resist ICT because they do not feel comfortable with it and that they have not 
been trained in the methods to incorporate ICT into everyday teaching. Richardson 
(1998) summarises the barriers as (1) resistance from teachers who feel threatened and 
disempowered by new technologies and the changes they bring to their role; (2) lack of 
teacher expertise with new technologies; (3) difficulties in transferring teaching and 
learning processes into technology-based approaches; (4) costs of new technology, 
particularly as it becomes quickly outdated; (5) costs involved to train teachers in the 
use of new technologies; (6) lack of technical support in schools; and (7) lack of 
leadership in IT. 
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Issues such as access, connectivity, lack of content and technical support 
continue to act as obstacles to teachers' use of ICT in schools across Canada (Newhouse 
et al., 2002). From their review of literature, Newhouse et al. conclude that the reason 
for educators (teachers) to resist the use of technologies is that 
"... they are incompatible with their philosophy of teaching and the 
daily realities of the classroom" (Newhouse et al., 2002: p. 44). 
To summarise, there are five barriers to change in the implementation of ICT. 
First, the lack of confidence in using the new technology; Second, the need of time and 
energy to change teaching and learning processes including materials and teachers' roles; 
Third, the cost for sufficient hardware, software and training; Fourth, lack of technical 
support; Fifth, lack of leadership in the change of using ICT in teaching and learning. 
2.4.6. Stages of Implementation & Success Criteria 
To understand the change process, it is necessary to refer to a set of guidelines 
for measuring the extent to which the implementation has been achieved. Mooij and 
Smeets (2001) suggest five successive ICT implementation models with a list of 
characteristics considering the eight conditions listed in the above section. This serves 
as a useful guideline for understanding the situation of implementation. The five 
models are: 
Model 1: "incidental and isolated use of ICT by one or more teachers "; 
Model 2: "awareness of the relevance of ICTfor the school and subject- 
related departments "; 
Model 3: "ICT co-ordination and hardware facilities in the entire 
school "; 
Model 4: "didactic innovation and ICT education support "; and 
Model 5: "integrated ICT support for learning processes-compare with 
the actions of Model 4" (Mooij & Smeets, 2001: p. 274, Table 4). 
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Fullan (2003) points out that schools tend to adopt innovations but do not 
implement it and it is in fact the predominant pattern. 
"... schools tend voluntarily to adopt innovations which promote the 
schools'self-image as up-to-date 
... 
efficient 
... 
professional 
... 
responsive... it is relatively easy for schools to adopt complex, vague, 
inefficient and costly (especially ifsomeone else is paying) 
innovations as long as they do not have to implement them... " (Fullan, 
2003: p. 122). 
Fullan (2003) then summarises from research with the three broad phases to the 
change process. These are useful in understanding and checking the `success' of an 
implementation and avoid falling into the trap of wasting time and money in only 
adopting an innovation by putting something into practice but not really change the 
teaching and learning inside the classrooms. 
"Phase I- variously labelled initiation, mobilization, or adoption - 
consists of the process that leads up to and includes a decision to 
adopt or proceed with a change. 
Phase II 
- 
implementation or initial use (usually the first two or three 
years of use) 
- 
involves the first experiences of attempting to put an 
idea or reform into practice. 
Phase 111- called continuation, incorporation, routinization, or 
institutionalization 
- 
refers to whether the change gets built in as an 
ongoing part of the system or disappears by way of a decision to 
discard or through attrition " (Fullan, 2003: p. 50). 
Hargreaves and Goodson (2006) in their `Change Over Time' project, has found 
the importance and necessity of taking a historical perspective on the change to see 
whether the change efforts are `sustainable' or just of `transient interest'. When asked 
`what works in schools over long term' and `what works for leveraging deep change in 
schools', Sergiovanni (2000) suggest that change forces that are based on views of 
schools as communities work. They point out that when `professional, cultural and 
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democratic change forces' are successfully used, teachers will willingly adopt change 
and behave differently in response to the standards and norms. However, the pre- 
requisite for successful adoption are that teachers have the necessary knowledge and the 
opportunity to implement the change (Sergiovanni, 2000). 
2.5. Summary 
In this chapter, I have attempted to draw from literature an understanding of 
educational change and teacher change, in particular, for the use of ICT in schools. The 
literature review also tries to explore the trend and current studies on ICT in teaching 
and learning. From the readings, the conditions and factors that have been found to 
have facilitated teacher change and those that discouraged it are noted. The following is 
a summary of what has been found from the literature and how they will guide the 
development of this research. 
ICT in education has become an issue not restricted to the education field but to 
business, government and society at large. It is widely believed that ICT is a tool with 
great potential to change the way and the scope people learn and even the form of 
education to serve the knowledge society in the 21ST century (Weert, 2004). To prepare 
our younger generation for the challenge of living in the global society in this new era, 
educators and governments from almost every part of the world are calling upon joint 
efforts from schools, universities, communities, business, etc. for actions to nurture a 
lifelong learning culture. Therefore, it is important to put resources on research in this 
area in order to keep the trend and pace of development most beneficial to the younger 
generation and our society. 
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Regional, national and international organizations have pooled in efforts in the 
study of educational change in ICT. The work of UNESCO has helped to build a 
database of research results which are shared among educators (UNESCO a, n. d. ). This 
culture and norm, as a result, will benefit the educational research community and 
encourage further development. It also helps to find gaps that need to be filled and are 
worth studying. 
From the readings, teacher change is complex. Teachers are the key persons to 
implement change but they are also blamed for not willing to change. A reason is that 
teachers are sometimes required to make changes which they believe to be 
`inappropriate or impossible' so they respond to the imposed change negatively. Other 
reasons may include the absence of favourable conditions for change, such as the lack 
of time for reflection, learning and planning. 
What makes teacher adopt change in the context of ICT use in teaching include 
felt need and practicality of the change, leadership of the principal, encouragement and 
support, time to learn and to reflect as well as technical support. School conditions that 
are favourable for change include the readiness of hardware, software, teaching and 
learning materials, an environment conducive to change and pressure and support from 
the principal and the government. Examples of good practices, guidelines for changes, 
targets to achieve and a safe environment to experiment are necessary to guide teachers 
through the complex change process. Furthermore, sufficient time and resources for 
teachers to try out new practices, exploring possibilities, sharing difficulties and 
problems, as well as sharing the joy of success as they journey through the changes also 
make up favourable conditions for teachers to change. Professional development and 
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teacher learning are essential in bringing about changes in teachers' beliefs and practices 
especially for educational changes that require teachers to change not only in their 
teaching skills but also in pedagogy and aims to transform teaching and learning. 
Fullan and Hargreaves (1998) emphasize the need of an environment favourable to 
`create, sustain and motivate' good teachers throughout their careers. A culture of 
network and support, openness about issues they are involved in and a norm of 
continuous improvement are conditions that will facilitate change towards better 
education for the younger generation. Government policies, school policies and 
leadership of the principal and support of the school administration are found to have 
significant influences on this change of using ICT for teaching and learning which 
requires systemic change to accomplish the aims. 
Fullan's (2003) three broad phases of the change process and Weert's (2004) 
four stages of implementation are useful guidelines for measuring the level of 
implementation and success. Fullan's (2003) three broad phases of change are (1) 
initiation, mobilization or adoption; (2) implementation or initial use; and (3) 
continuation, incorporation, routinization or institutionalization. Weert's (2004) four 
stages of implementation are the emerging stage, applying stage, integrating stage and 
transformation stage. These stages refer respectively to being able to apply ICT tools 
for general functions, learn how to use it in different subjects, choose appropriate IT 
methods and tools and become an integral part of the professional practice. 
With the understanding of educational change from literature, this research is 
designed and the change process of the focal school and factors affecting teacher change 
from literature will be compared with those found in this research in later chapters. 
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CHAPTER 3 Framework for Exploring System Change: 
using Activity Theory 
3.1. Research Questions 
To meet the challenge of the 21st century, changes in the way of teaching and 
learning is essential. In this era of information explosion, the perception of education 
cannot be seen as simply passing on knowledge on the part of the teachers. It needs to 
be changed from being largely teacher-centred to being student-centred, with the 
development of life-long learning skills in students as one of its main goals. The use of 
ICT in teaching and learning is believed to be an effective way to cater to the shift in 
priorities in education towards this end. However, this change depends heavily on 
teachers change in their practice and pedagogy which has been believed to be essential 
but also complex. Therefore, this research is designed to find out how teachers change 
and how they adopt or implement change in using ICT in teaching and learning as stated 
in the following: 
1. What are the factors that facilitate and those that inhibit teachers' use of ICT in 
teaching and learning? 
2. What factors contribute to `successful implementation' of using ICT in the 
classrooms? and 
3. What are the success criteria? 
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The purposes of this study are to 
1. more fully understand the process of teacher change to use ICT in teaching and 
learning within the context of a Hong Kong secondary school; 
2. learn from the example of the case, how to better prepare teachers for 
educational changes. 
3.2. Theoretical Framework for Analysing Change in this Case 
In the chapter of literature review, discussions on `Teacher Change' show that 
change is complex and the change to using ICT in teaching and learning is one of it. 
External factors like hardware, software, staff development programs and technical 
support all play a part in determining whether teachers will give up their old ways of 
teaching and try out new strategies. Teachers' beliefs, their perception for the need to 
change and their ICT competency are even more important. Other issues, such as the 
cultural and historical background, as well as psychological factors also influence 
teachers' willingness to take the risk to change. Therefore, to fully understand teacher 
change, the teacher and the school context as well as the social context in which the 
school is situated should be taken into consideration. 
Activity Theory, with its cultural-historical origin and later its concept of 
community and rules, provides a framework for the study of change mentioned above. 
There are a number of examples of applying Activity Theory to the analysis of work and 
learning (Turner et al., 1999). Favorin and Kuutti (1994) suggest that the theoretical 
concepts of Activity Theory are useful in analysing how learning could be amplified by 
working through information technology. Benson et al. (2008) consider Activity 
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Theory as a powerful tool for investigating how technologies interrelate with their 
context. 
This paper argues that Activity Theory is a framework suitable for analysing the 
process of change from the traditional way of teaching to the use of ICT. Activity 
Theory is considered to be a socio-cultural, socio-historical lens for analysing activity 
systems by focusing on the interaction of human activity and consciousness within its 
relevant environmental context (Jonassen & Rohrer-Murphy, 1999). This study 
attempts to understand the change process by exploring the factors influencing the 
change and analysing how they affect teachers in using ICT in lessons in the focal 
school. In order to have a holistic view, at both the macro and micro levels of this 
change process, and a more comprehensive understanding of why and how teachers 
change, the framework suggested by Activity Theory can be a useful guide. 
According to Activity Theory, the basic unit of analysis is the human activity. 
This includes those who carry out the activity, the tools and concepts used, the objects, 
the community in which it takes place and the rules governing the conduct of the 
community (Turner et al., 1999). In the focal school, teachers using ICT in lessons are 
considered to be the human activity system. Its components include the following: the 
subjects are made up of teachers who teach using ICT; the tools include the ICT 
equipment such as notebook computers, LCD projectors as well as the teaching 
strategies and concepts used; the objects are teachers' teaching and students' learning. 
The community refers to the school, the Hong Kong education system and the Hong 
Kong society while the rules include the school policies, government policies and 
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expectations of the stakeholders. 
Another aim of this study is to learn from this case how to prepare teachers for 
educational change. Further development of the use of ICT in teaching and learning is 
of course a desired outcome. From the literature on Activity Theory, there is a claim 
that the study and change of the entire collective activity system, their objects and 
motives, not just isolated actions and skills can help to understand and even facilitate 
development (CHAT, n. d. ). Furthermore, the idea of contradictions as the driving force 
of change and development in activity systems can serve as a guide to study the change 
process in this research (CHAT, n. d. ). 
Before applying the theoretical framework of Activity Theory to this study, a 
description of the basic concept, the principles and why and how it can be applied to 
similar situations will be discussed in the following. 
3.3. Activity Theory 
Activity Theory originates from the cultural-historical theory of activity and was 
developed by a group of revolutionary Russian psychologists in the 1920s and 1930s. 
Its basic concept was formulated by Lev Vygotsky (1896-1934), the founder of cultural 
historical psychology, and developed into the conceptual framework known as Activity 
Theory by his student, Alexey Leontiev (Bannon, 1997). Leontiev's version is often 
associated with a three-level scheme describing the hierarchical structure of activity: 
"Activities, which are driven by motives, are performed through 
certain actions which are directed at goals and which, in turn, are 
implemented through certain operations" (Bannon, 1997: p. 4). 
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Engström (1999) suggested the evolution of cultural-historical Activity Theory 
be distinguished in three generations (CHAT, n. d. ). Vygotsky and his colleagues A. R. 
Luria and A. N. Leont'ev, formulated a theoretical concept centred around artefact- 
mediated and object-oriented action (Vygotsky, 1978). They argue that the relationship 
between human agent and objects of environment is mediated by cultural means, tools 
and signs (Vygotsky, 1978; Engestrom, 1999; Kuutti, 1996). Figure 3-1 is an 
illustration of the first generation of the Activity Theory which is centred around `Lev 
Vygotsky's concept of mediation and crystallized in Vygotsky's triangular model of 
artefact-mediated and object-oriented action' (Daniels, 2001: p. 85). 
Mediational Means (Tools) 
(machines, writing, speaking, gesture, architecture, music, etc. ) 
Subject(s) 
//\ 
Object/Motive 
-) Outcome(s) 
(individual, dyad, group) 
Figure 3-1 First generation Activity Theory model (Daniels, 2001: p. 86) 
At a later stage, Engeström expanded the triangular representation of activity 
systems in the first generation and established the second generation Activity Theory 
model as shown in Figure 3-2. 
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Mediating Artefacts: 
Tools and Signs 
Object 
Sense 
Subject Outcome 2 Meaning 
Rules Community Division of Labour 
Figure 3-2 Second generation Activity Theory model 
(The structure of a human activity system, Engeström, 1987: p. 78 in Daniels, 2001: p. 89) 
This expansion aims to represent the social/collective elements in an activity 
system, through the addition of the elements of community, rules and division of labour 
whilst emphasizing the importance of analysing their interactions (Daniels, 2001). The 
concept of activity in the second generation has its focus on complex interrelations 
between the individual subject and his or her community (Engeström, 1999). Kuutti 
(1996) describes the components in the model and the relations between them in words 
in the following: 
"The relationship between 'subject'and `object'is mediated by `tools', 
the relationship between subject and community is mediated by rules, 
and the relationship between object and community is mediated by the 
`division of labour.... A 'tool'can be anything which is used in the 
transformation process, including both material tools and tools for 
thinking. 'Rules'cover both explicit and implicit norms, conventions 
and social relations within a community. `Division of labour'refers to 
the explicit and implicit organization of a community as related to the 
transformation process of the object into the outcome. Each of the 
mediating tools is historically formed and open to further 
development" (Kuutti, 1996: p. 28). 
Jonassen and Rohrer-Murphy (1999) hold the similar view that activity cannot 
be understood or analysed outside the context in which it occurs. They further 
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explain that when human activities are analysed, both the people who engage in it and 
the community in which the activity occurs need to be examined. In addition, the goals 
and intentions of the people; the objects or products of the activity and even the rules 
and norms circumscribing this activity and the larger community all need to be 
considered (Jonassen & Rohrer-Murphy, 1999). 
This second generation model was further expanded by Engeström and 
developed into the model for the third generation of Activity Theory which "needs to 
develop conceptual tools to understand dialogues, multiple perspectives and networks 
of interacting activity systems" (Engeström, 2001: p. 135). The basic model is now 
expanded to include at least two interacting activity systems as shown in Figure 3-3. 
Two interacting activity systems as minimal model for third generation of activity theory - Engeström 
Subject 
Rules Community Division of Labour Division of Labour Community 
Subject 
Rules 
Figure 3-3 Third generation Activity Theory model (adopted from Engestrbm, 2001: p. 136) 
Researchers further develop the structure of Activity Theory into networks by 
considering the contradictions and struggles that take place in the definition of the 
motives and objects of the activity (Daniels, 2001). By slightly modifying Engström's 
framework for the study of work development, Korpela (1999) developed it into 
networks of activities. He points out that activities do not exist just for their own sake 
but to contribute to other activities. He has devised a checklist to identify the main 
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constituents of the `central activity' and a checklist to identify other activities that are 
benefit from and contribute to the `central activity'. Figure 3-4 is a diagram used by 
Jonassen & Rohrer-Murphy (1999) to show the nested nature of Activity Theory 
dynamics. 
Tool producing 
activity 
iv\ 
Su 
Subject producing 
activity 
Rule producing 
activity 
Object 
Division of Labour 
Figure 3-4 Nested nature of Activity Theory dynamics (Jonassen & Rohrer-Murphy, 1999: p. 67) 
Engeström has summarised the characteristics of Activity Theory as in the 
following: 
First, it is "contextual and oriented at understanding historically 
specific local practices, their objects, mediating artefacts, and social 
organization "; 
Second, it is "based on a dialectical theory of knowledge and thinking, 
focused on the creative potential in human cognition "; and, 
Third, it is "a developmental theory that seeks to explain and 
influence qualitative changes in human practices over time" (Engeström, 1999: p. 378 in Daniels, 2001: p. 92). 
The basic principles of Activity Theory and how they are applied in research will 
be discussed in the following sections. 
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3.3.1. Basic Principles of Activity Theory 
Turner et al. (1999) describe Activity Theory as a dynamic and evolving body of 
thought which has been found relevant not only to psychology and education but also to 
the understanding of work in organizations and other fields. The ideas have been 
extended to include a model of human activity and methods for analysing activity and 
bringing about change. Nelson and Kim (2001) emphasize that it is a dynamic system 
in which "elements reciprocally and dynamically influence each other so that the 
system is continually adjusting, adapting, and changing" (p. 3). 
Human activity is taken as the basic unit of analysis. It is a system that includes 
those who carry out the activity, the tools and concepts used, the object, the community 
in which it takes place and the rules governing the conduct of that community. Changes 
to activities, including the formation of new activities and cessation or transformation of 
existing ones, are driven by contradictions which can exist within and between activities 
in the form of incompatibilities, conflicts or opportunities (Turner et al., 1999). 
Bannon (1997) points out that Activity Theory is not a `theory' but rather 
consists of a foundation on which more specific theories can show out of its basic 
principles. He considers the principle of tool mediation playing a central role in the 
activity. He thinks that tools are created and transformed during the development of the 
activity itself. While Activity Theory emphases on social factors and interaction 
between agents and their environments, tools shape the way human beings interact with 
reality. Tools influence not only human behaviour but also the mental functioning of 
individuals. According to Vygotsky, there are two kinds of tools: technical ones, 
70 
CHAPTER 3 Framework for Exploring System Change 
which are intended to manipulate physical objects, and psychological ones, which are 
used to influence other people or themselves (Bannon, 1997). The basic principles of 
Activity Theory proposed by Bannon (1997) include object-orientedness, the dual 
concepts of internalization/externalization, tool mediation, hierarchical structure of 
activity and continuous development (Ryder, n. d., Bannon, 1997). Kuutti (1996) states 
that `Activities as basic units of analysis', `Hierarchical structure of Activity' and 
`Internalization and Externalization' are the three key principles. Engeström (2001) 
considers `activity system as unit of analysis', `multi-voicedness of activity', `historicity 
of activity', `contradictions as driving force of change in activity' and `expansive cycles 
as possible forms of transformation in activity' as five central principles of Activity 
Theory. Although they state the key or central principles differently, most of them are 
the same or overlapping. To have a clearer picture of the principles and prepare for the 
application of Activity Theory for this study, six of them are summarised in the 
following. 
Activity as basic unit of analysis 
The basic unit of analysis in the framework of Activity Theory is considered to 
be an activity. According to the second generation of Activity Theory, the components 
of activity consist of a subject, an object or motive, artefacts and socio-cultural rules. 
Nelson and Kim (2001) emphasize that activity systems are not static but dynamic. The 
constituents of an activity system is dynamically affecting each other and continually 
changing. Leont'ev (1974) describes an activity as a unit composing of subject, object, 
actions and operations. His concept of the hierarchical structure of activity will be 
discussed further in the following (Nardi, 1996; Ryder, n. d. ). 
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Hierarchical Structure ofActivity 
The Hierarchical Structure of Activity is often associated with Leont'ev's 
version of Activity Theory which states that activity is a collective system driven by an 
object and motive and is realized through individual actions driven by goals. In turn, 
actions are realized by means of routinized operations which are dependent on the 
conditions of the action. There are different descriptions of the hierarchical structure 
approaching the same concept with slightly different emphasis. One of them is to 
describe activities as goal-directed actions undertaken to satisfy the object. According 
to Jonassen and Rohrer-Murphy (1999), actions are conscious and are implemented 
through chains of automatic operations. They emphasize on the dynamic relations 
between operations with the following description: 
"With practice and internalization, activities collapse into actions and 
eventually into operations, as they become more automatic, requiring 
less conscious effort. The reverse dynamic is also possible: operations 
can be disrupted and become actions " (Jonassen & Rohrer-Murphy, 
1999: p. 63). 
The three-level structure of activity with the idea of dynamic relations between 
them is depicted in Figure 3-5. The bi-directional arrows are intended to show the 
dynamic relationships between the levels (Jonassen & Rohrer-Murphy, 1999; Kaptelinin 
et al., 1999). 
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Level Oriented towards Carried out by 
Activity 4 0 Object / Motive Community 
II II 
Action º Goal 
Individual 
or Group 
II II 
Routinized Operation 4 10 Conditions Human or machine 
Figure 3-5 The hierarchical structure of activity (adopted from Leont'ev, 1974) 
This framework helps to understand activities, actions and operations by 
revealing the motives, goals and instrumental conditions of the participants (Freire, 
1998). In the model, the uppermost level of collective activity is driven by an object- 
related motive; the middle level of individual (or group) action is driven by a conscious 
goal; and the bottom level of automatic operations is driven by the conditions and tools 
of the action at hand (CHAT, n. d. ). In words, Kaptelinin et al. (1999), describe the 
relationships in the following way: 
"Activities are undertaken in order to fulfill motives, which may or 
may not be aware by people. Behind a motive, there is always a need 
or a desire. 
... 
Actions are goal-directed processes that must be 
carried out to fulfill a motive. Actions are conscious and people are 
aware of their goals. Actions transform into operations when they 
become routinized and unconscious with practice and conversely 
operation can become an action " (Kaptelinin et al., 1999: p. 29). 
Internalization and Externalization 
Nelson and Kim (2001) point out that "changes in activity systems come about 
through the reciprocal and unified processes of internalization and externalization " 
(n. p. ). Internalization relates to the human being's ability to imagine, consider 
alternative approaches to a problem and perform mental simulations. It provides a 
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means for people to try potential interactions with reality without performing actual 
manipulation with real objects and thus can help identify optional actions before 
actually performing an action externally. Externalization can be considered as the 
manifesting of internal processes externally and the creating of new artefacts and social 
practices. Externalization is necessary when an internalized action needs to be `repaired 
or scaled' and when collaboration between several people is required (Kaptelinin et al., 
1999; Nelson & Kim, 2001; Ryder, n. d. ). 
There is a close relation between internalization and externalization. 
Externalization transforms an internalized action into an external one while 
internalization is the transformation of external activities into internal ones. This 
constant switch from external to internal activities and back is the very basis of human 
cognition and activity. 
Mediation 
In Activity Theory, human activities are object-oriented, driven by certain needs 
and usually mediated by one or more instruments or tools (Kaptelinin et al., 1999; Ryder, 
n. d. ). The first generation of Activity Theory is centred around artefact-mediated and 
object-oriented actions. Artefacts or tools, both internal and external, shape the way 
human beings interact with reality. They can be signs, languages, instruments or 
machines and are invented or modified by people when they try to effect control over 
behaviour or solve problems more efficiently. Artefacts or tools have an associated 
culture and history and permanence that exist across time and space. The use of tools is 
an evolutionary accumulation and transmission of social knowledge, which 
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influences both external behaviour and the mental functioning of individuals (Kaptelinin 
et al., 1999; Ryder, n. d. ). 
Bannon (1997) points out that the emphasis on social factors and interaction 
between people and their environments explains why the principle of tool mediation 
plays a central role in Activity Theory. Nelson and Kim (2001) in their study of student 
learning have considered the concept that knowledge is socio-historically mediated. 
That is, people's ways of thinking and learning are developed through and shaped by the 
activities in which they participate. These activities are social in nature and have 
historically developed tools, structures, and settings (Nelson & Kim, 2001). 
Contradictions and Development 
Activity Theory emphasizes the importance of developmental transformations of 
actions into operations. It sees all practices as a result of chronological development 
under certain conditions in a continuously reforming and developing process. Therefore, 
it requires human interaction with reality be analysed in the context of development 
(Bannon, 1997; Kaptelinin et al., 1999; Nelson & Kim, 2001; Ryder, n. d. ). Favorin and 
Kuutti (1994) point out that historicity and constructivity are the two most important 
features of Activity Theory. To understand the recent state of affairs, the driving forces 
behind each step of development which has produced it needs to be considered. They 
also emphasize that changes of all parts of the activity, such as the division of labour, 
tools in use and the working community should be studied as well. 
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Activity system is constantly working through contradictions within and 
between its elements. Contradictions can be incompatibilities, conflicts and 
opportunities. To resolve or transform the contradictions results in a change, and thus 
development of the activity system. Therefore, contradictions are considered the 
driving forces for change and development in activity systems (CHAT, n. d.; Turner et al., 
1999; Nelson and Kim, 2001; Hardman, 2005). In studies of student learning, such 
process is called by Engestrom (2001) as learning by expanding. Since contradiction is 
such an important concept for change, and thus development, a brief description of it is 
drawn from literature and research using Activity Theory. 
Secondary contradictions 
Primary 
contradictions 
Tertiary contradictions 
Quaternary contradictions 
A /K\ 
Figure 3-6 The four levels of contradiction (adopted from Turner et al., 1999: p. 287) 
Engestrom (1987) has classified contradictions into four levels as presented in 
Figure 3-6: Primary contradictions are found within a single node; Secondary 
contradictions refer to those between nodes; Tertiary contradictions are those that occur 
between an activity and a new form of that activity with a culturally more advanced 
object; and Quaternary contradictions are those that occur between different activities 
(Turner et al., 1999). 
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Nelson and Kim (2001) state that development can be driven by contradictions 
and tensions: (1) between individuals and the socio-cultural context; (2) between two or 
more elements of an activity system or (3) between different activity systems. They 
further describe that to `develop' means to resolve or transform contradictions, thus 
resulting in a change in the activity system. Development is a cyclical and spiral 
process of internalization and externalization which Engeström (1987) called `learning 
by expanding'. Engeström (1999) points out that the process of expansive learning 
should be understood as "construction and resolution of successively evolving 
contradictions in the activity system ". Fisher (2006) states that identification and 
removal of `internal contradictions' are necessary for expansive learning to occur. The 
idea of internal contradictions as the driving force of change and development in 
activity systems has become a guiding principle of empirical research. 
3.3.2. Examples of Applications of Activity Theory in Research 
Activity Theory, which is originated from the cultural-historical school of 
psychology in the USSR, has been found not only relevant for psychology and 
education, but also for understanding work in other fields (Turner et al., 1999). Besides 
the modelling of work such as Computer-Supported Cooperative Work (CSCW) and 
Human Computer Interface (HCI), tremendous diversity of applications of Activity 
Theory has emerged. There are numerous examples of the application of Activity 
Theory to the analysis of work, play and a wide variety of processes. The following are 
some of them. 
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Kaptelinin et al. (1999) compiled activity checklists by applying the five basic 
principles and resulted in four sections corresponding to four main perspectives on the 
use of the `target technology' to be evaluated or designed. The advantage of using the 
checklist is to be more effective in applying the already established methods and 
techniques. Macaulay and Cree (1999) describes the checklist as a tool for thinking and 
it has helped her in relating experiences in the field of study to Activity Theory concepts 
and to think about the kind of data to collect and the kind of questions to ask. It also 
gives her extra view points on reviewing the notes and transcripts of fieldwork. She 
summarises it as `a valuable aide memoir and a tool for reflexivity' (p. 31). 
Korpela et al. (2002) use the framework in their study of Information System 
and concludes that the concepts, the framework and the treatment can help practitioners 
to understand their own practice and researchers to study Information System 
Development (ISD) practice in empirical settings. They give the comment that Activity 
Theory provides an exceptionally comprehensive basis for understanding the human, 
technological, temporal and organizational aspects of work as a systemic whole. They 
further point out the approach has a very strong tendency for not just describing how 
things are, but for becoming an evaluation tool for practitioners to identify needs for 
improvement in their practice and to proceed into work development (Korpela et al., 
2002). 
Worthen (2004) considers that Activity Theory is useful for researchers to 
breakdown a complex event into manageable elements, analyse the relationships 
between elements, have a holistic view of the system but not a part, understand the 
internal contradictions that drive the development of the system and analyse the 
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system from different perspectives and with different expectations. Jonassen and 
Rohrer-Murphy (1999) argue that the Activity Theory is an appropriate framework for 
designing constructivist learning environments. It provides a socio-cultural, socio- 
historical lens for analysing human activity systems. Its focus on the interaction of 
human activity and human mind as whole within its relevant environmental context is 
suitable for understanding not only the kind of activity people engage in but also the 
people, their goals and intentions, the rules and norms and the larger community 
circumscribing the activity. (Jonassen and Rohrer-Murphy, 1999) 
The Activity Theory operationalized in the form of Kaptelinin et al. 's activity 
checklists (1999) or Mwanza's eight-step model (2001) are found to be useful and 
important for research (Benson et al., 2008). They serve as guidelines for researchers or 
practitioners to more fully understand the activity system. After their study of e- 
learning design, Benson et at. (2008) gave the comment that context sensitivity provided 
by a micro-level theory like Activity Theory helped to reveal the fine detail of a system 
which will otherwise be missed while the comparative study helped to examine the 
macro-level context in which the activity systems function. Their study proves Activity 
Theory to be a methodology flexible enough to assist in both the ante- and post- 
implementation phases of e-learning design. 
3.3.3. Studies of ICT in Education using Activity Theory 
Watson (2006) asserts that Activity Theory has become popular in studies on 
learning as a social activity and also the use of ICT for learning. The following are 
some examples of application of the theoretical framework in studying ICT in schools. 
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Lim (2002) points out that many studies in ICT in schools "lack detailed 
investigation of what actually takes place in an activity system and its socio-cultural 
context" (p. 411). Arguing that ICT does not exist in isolation but is interwoven with 
other tools and participants in the learning environment, Lim proposes a socio-cultural 
approach for studying ICT in education and uses this theory to research into ICT use in 
Singapore schools (Lim, 2002, Lim & Chai, 2004). He emphasizes the need to consider 
"the whole configuration of events, activities, contents and interpersonal processes 
taking place in the context that ICT is used" (Lim, 2002: p. 411). 
In response to the suggestion that teachers are responsible for the failure of 
schools to embrace ICT, Lloyd and Albion (2005) have used the framework of Activity 
Theory to reassess the review data and field notes and revealed some insights into the 
beliefs and perceptions of the `level 0 teachers' who have unwittingly or purposefully 
rejected `change' (Lloyd & Albion, 2005). 
Evolutionary Transformations in a Chronological Frame ofAnalysis 
In an attempt to study how transformation can take place from traditional to 
constructivist epistemologies in relation to collective and individual perspectives, Hung 
et al. (2006), adopted Activity Theory to illustrate `the evolutionary transformations in a 
historical frame of analysis' (p. 44). Figure 3-7 illustrates the historical frame of analysis 
adopted. 
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T- Tools 
S- Subject 
AS, R- Rules S, C- Community 
DoL 
- 
Division of Labor 
R, C, oL, O- Object AS 
- 
Activity System 
Si As; 
R oL; C, 
S AS 
R C. DoL 
Figure 3-7 The evolving nature of learning communities where various instances of 
the history of the system (AS, ) are depicted. Each AS, represents an instance of the state 
of the system at a particular instant in time (Modified from Hung et al., 2006: p. 44). 
Contradictions as Dynamic Forces for Development 
In the research by Joanne Hardman, Activity Theory was used as a 
methodological tool to analyse change within and between activity systems of the 
classroom and computer laboratory (Hardman, 2005). She focused on contradictions as 
dynamic forces for her study on how the introduction of computer led to transformation 
within an activity system, in her case, a mathematics classroom. Demiraslan and Usluel 
(2008) used Activity Theory to examine complex pedagogical, social and technological 
issues in ICT integration process at the classroom level by identifying and analysing the 
contradictions within the activity system. They discussed the potential effects of 
`expansive learning' resulting from the contradictions. 
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3.3.4. Reasons for Choosing Activity Theory for This Research 
The literature and studies summarised in the above sections shed light on and 
suggest ways of using Activity Theory as the theoretical framework or analytical lens 
for analysing the process of learning, transformation and development of a system. The 
rich pool of examples from the above demonstrate the application of Activity Theory to 
micro-level analysis into the details of activity systems, how the components interact 
and transform contributing to the development of the system. 
This research aims at analysing the change process that occurs when 
implementing the use of ICT in teaching and learning in a school. The results can be a 
tool to review the evolving development of using ICT for teaching and learning in the 
context of a rapidly changing society facing the challenge of the 21s` century. Activity 
Theory has its very nature suitable for studying the change process of implementing 
technologies into a school context which is largely influenced by tools, rules and roles. 
From the example of the comparative study by Benson et al. (2008), Activity Theory 
can be operationalized to develop context-sensitive insights in this multi-phase case 
study. Reasons for using Activity Theory as the theoretical framework for this study are 
summarised in the following. 
This paper is a report of a study on teacher change in using ICT in teaching and 
learning in a secondary school in Hong Kong. The purposes of this study are to more 
fully understand the process of change or development and to identify the factors 
facilitating or inhibiting the implementation. The characteristics of Activity Theory as a 
theoretical framework and analytical lens for studying the development of activity 
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systems described above seem to match these purposes. Activity Theory is chosen as 
the theoretical framework for this study for the following reasons. 
First, Activity Theory suggests a framework which breaks down a complex 
event or a system into manageable components and guides the analysis of the 
relationships and interactions between them by considering the activity system as the 
basic unit of analysis (Worthen, 2004). Its emphasis on analysing the activity system as 
a whole considering the subject, object, tools, rules, roles as well as its socio-historical 
and socio-cultural background of the community in which the activity is situated 
facilitates a comprehensive analysis with every detail of the system in the micro-level. 
Second, the key concept of mediation and its dynamic nature is important in 
helping to understand the inter-relationships between the components and how they lead 
to the transformation process. The concept that a system's elements reciprocally and 
dynamically influence each other sheds light on how the system is continually adjusting, 
adapting, and changing and thus making it a suitable tool for studying change in 
practices, such as change to using ICT in teaching (Nelson & Kim, 2001). 
Third, Activity Theory considers contradictions as driving forces for change and 
development in activity systems. The concept that activity systems are continuously 
resolving and transforming contradictions which thus result in change and development 
helps to understand how and why teachers change in this case study. 
Fourth, Activity Theory is viewed as a developmental theory that helps to 
explain changes in human practices over time (Engeström, 1999). The rapid 
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development of the ICT tools leads to rapid changes of the potential of ICT tools to 
innovate and revolutionize teaching and learning. How teachers change in this rapidly 
changing context is an aim of this study. The concept that the components of the 
activity system is dynamically changing and repositioning throughout the development 
can help in understanding the continuously reforming and developing process of 
implementing the use of ICT in teaching throughout the research period. Snap shots of 
the system at different phases will be taken for a cross-phase analysis. A comparative 
study of different phases helps assess the relative influence of tools, rules and roles and 
hence lead to an understanding of the change in the macro-organization level. 
3.3.5. Components of the Activity System in ICT in Teaching and 
Learning 
In this study, the theoretical framework suggested by the second generation of 
the Activity Theory will be applied to the study of the use of ICT in teaching and 
learning. The components of the activity system consist of the subject, object, tools, 
rules, roles and community. Mwanza's eight-step model (2001) which poses the 
following questions to guide the analysis is an example of using Activity Theory as 
theoretical lens and analytical tool. The questions help to identify the components of 
the system for the study (Benson et al., 2008: p. 460). 
1. What sort of activity am I interested in? 
--* 
Activity 
2. Why is this activity taking place? 
-+ Object(ive) 
3. Who is involved in carrying out this activity? 
-4 Subjects 
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4. By what means are the subjects carrying out this activity? 
--> Tools 
5. Are there any cultural norms, rules or regulations governing the 
performance of this activity? 
-a Rules 
6. Who is responsible for what, when carrying out this activity, and how are 
these roles organised? 
-* 
Divisions of labour or roles 
7. What is the environment in which this activity is carried out? 
-* 
Community 
8. What is the desired outcome of the activity? 
-a Outcome 
The very first step to start applying Activity Theory for analysing this case is to 
identify the activity system and its components. An attempt to answer the questions 
above results in the following description. The activity is teachers' teaching using ICT 
in classrooms. The objective for this activity is to bring about more effective teaching 
and learning. The subjects of the activity are the teachers of the focal school. As 
mentioned in the previous sections, a tool can be anything which is used in the 
transformation process. Tools can be signs, languages, instruments or machines that 
effect control over the activity. They can be external and internal, material or mental. 
To name some possible tools in this activity, hardware and software are examples of 
external ones and technical support, staff development, teachers' beliefs and confidence 
are examples of internal ones. The rules governing the performance of this activity 
include the policies of the school and that of the government. Roles or division of 
labour include the parts played by the stakeholders such as teachers themselves, 
students, the principal, the Education Department, the government and the business. 
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The immediate community where the activity is situated is the school and the wider 
community is the Hong Kong Education System and the Hong Kong Society. The 
stakeholders of the school include board members, teachers, students, parents and the 
alumni. In a broader sense, community members include the government and citizens 
of Hong Kong. All these members have some expectations on the outcome of teaching 
and learning in schools. 
3.4. Summary 
Activity Theory is chosen as the theoretical framework for analysing the change 
process of teachers by identifying the factors, both physical and psychological, 
facilitating or inhibiting the adoption of ICT in classroom teaching and investigating 
how they affect the process from a cultural-historical perspective in order to answer the 
research questions. It is expected that through this theoretical lens and analytical tool, 
how teachers adopt and adapt to using ICT in their lessons and how they are influenced 
by the tools introduced, the rules and norms of the school and the society, as well as 
division of labour among the stakeholders can be revealed. 
The emphasis on the detailed investigation of the components of the activity 
system and their interrelationships taking into consideration the historical and cultural 
background and analysing the contradictions that come into existence and how they can 
be resolved throughout the process can help to fully understand the complex process of 
change. Therefore, I argue that Activity Theory is a suitable theoretical framework and 
an analytical lens for understanding teacher change in this case study. 
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The attempt to identify the components of the activity system of this study by 
answering the eight questions suggested by Mwanza (2001) is an initial step for the 
analysis. However, it should be noted that the constituents of activity systems are 
dynamically changing with new elements adding, existing elements changing or 
repositioning or removing while the system itself is developing. This process of change 
or development is driven by primary, secondary, tertiary or quaternary contradictions as 
described earlier in this chapter. A study of the interrelations between the components 
and the contradictions that drive the development is the main theme. The next chapter 
will describe how data are collected for the study of this activity system in order to 
answer the research questions stated in the beginning of this chapter. 
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CHAPTER 4 Methodology: A Multi-phase Single Case Study 
4.1. Introduction 
In this chapter, I am going to describe the methodology to be used in this study 
and explain the reasons for choosing it. This research is carried out as a multi-phase 
single case study in a secondary school in Hong Kong. Activity Theory is chosen as the 
theoretical framework for this study with the reasons stated in Chapter 3. It is carried 
out as a mixed methods research with the focal school as a case. Reasons for choosing 
case study as the method of study and mixed methods research for collecting, analysing 
and reporting data will be presented. The issues related to adopting a case study 
approach to researching ICT in teaching and learning and the reasons why it is chosen 
for this study will be explained. 
The focal school will be taken as a unit of analysis in the framework using 
Activity Theory as described in Chapter 3. The different components of the activity 
system will be analysed taking into consideration the socio-historical background. The 
contradictions between and within the components will be identified with Activity 
Theory as a guide and a lens. Attempts will be made to answer the research question, 
how teachers change, and identify the factors that have facilitated or inhibited it. 
To study how and why teachers change to use ICT in teaching and learning 
using Activity Theory, the research will be designed to consist of three phases and 
extend over two years. Mixed-methods design with concurrent quantitative and 
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qualitative data collection throughout the research period will be adopted. The reasons 
and the way of using mixed-methods in the research will be discussed in this chapter as 
well. Bearing in mind that the researcher is an insider and at a senior position of the 
focal school, measures will be taken to minimize subjectivity and biases. Issues of 
trustworthiness, data validity and reliability are also important and will be addressed. 
4.2. Researching ICT: Issues and Approaches 
It has been found in the Literature Review in Chapter 2 that the research on ICT 
in Education conducted in the past two decades varied extensively. The trend changed 
from the largely quantitative type of analysis into the ratio of computers for students, 
hours and style of usage in relation to the exam results, to the more qualitative type of 
analysis on the influence of ICT in the attitudes and motivation of students towards 
learning as well as the attitudes of teachers' use of ICT in their teaching. 
In the eighties, schools in Hong Kong just started to offer Computer Studies as a 
subject in senior secondary level. The government began to invest money on the 
development. Later in the ninnies, further investment was made to widely extend the 
use of computers in teaching and learning in all subject areas. Studies were done to 
research on the relation between the provision of hardware and software and the 
improvement of students' performance. Education sectors, such as universities and 
tertiary institutions, received funding to conduct territory-wide research on ICT for 
teaching and learning with the purpose of designing appropriate courses for both 
teachers and students. Since that time, teachers have been encouraged to do research in 
schools in trying out ways of teaching and learning using ICT and study its effects on 
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students and teachers. It has been reported in Chapter 2 that UNESCO for the Asia 
pacific region and CITE in Hong Kong are set up to encourage collaboration of efforts 
and pooling of research results for the educational community. There are good models 
for educators to learn from develop new ideas and practices based on research findings. 
Case study is one of the most commonly used research methods in international, 
national and local research and is designed to bring out the details from the viewpoint of 
the participants using multiple sources of data. The method for data collection and 
analysis used in recent years has been a mixture of quantitative and qualitative type. 
Collective case study is popular for governments to study how ICT is used in their 
countries such as Singapore, the U. K. and Hong Kong (Lim and Chai, 2004; BECTA, 
2005; Law et al., 2000). The SITE M2 study called for case studies from the member 
countries in the Asian-Pacific region (SITE M2, n. d. ). Innovative practices satisfying a 
list of criteria set up by the international research committee are selected and submitted 
to the pool of exemplars and shared with member schools. Reports from the case 
studies are put together for cross case study analysis both within country and across 
countries. This rich pool of cases is available for researchers to be used or referenced in 
their future studies. Within a country, the reports of these studies are presented to the 
government as an account of how the public money has been spent and as evidence for 
the successful implementation of government policies. They will be used as references 
for future development as well. The data are useful for identifying factors that have 
influenced the implementation of ICT usage in teaching and learning and their effects. 
These findings will provide governments and educators ideas to plan for further 
development in their own countries. 
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The change of focus and interest in recent years can be found from research in 
different areas of the world. For example, Altun (2002) has carried out a study on how 
teachers adopt technology in classrooms in schools in Turkey. Purnell (2002) carried 
out a case study in a Tasmanian school to look at the changing role of teachers in 
managing learning in a technology-rich classroom. Most of the research has employed 
the case study strategy. 
The purposes of this research are to more fully understand the complex process 
of teacher change and to identify the factors which facilitate and those that obstructed 
the implementation of ICT usage in teaching and learning. That is, the main theme of 
the research is how teachers implement or adopt change in using ICT in teaching and 
learning. The case study is carried out in a secondary school in Hong Kong by a single 
researcher who is an insider. 
Characteristics of Case Study Approach 
The term `case study' can be interpreted as a strategy used for the inquiry (Yin, 
1994) or a choice of what is to be studied (Stake, 2000). Fullan (1993) points out that 
case study method has been widely used in studies of educational change at institutional 
levels. Stake, Yin and Tellis, the most widely cited authors on this topic, describe the 
characteristics of case study as follows. It is an ideal methodology when a holistic, in- 
depth investigation is needed (Stake, 2000; Tellis, 1997). It is also a multi-perspectival 
analysis which considers not only the voice and perspective of the actors but also that of 
the relevant groups of actors and the interaction between them, hence bringing out the 
details from the viewpoint of participants (Tellis, 1997; Yin, 1994). Case study is an 
91 
CHAPTER 4 Methodology 
interpretive, inductive form of research which explores the details and meanings of 
experience but not to test a priori hypotheses (TESOL, 2007). 
Yin (2003) points out that case study is suitable for the `how' and `why' form of 
research questions and it does not require control of behavioural events but focuses on 
contemporary events. He also points out that the multiple realities in qualitative case 
studies reviewed from different perspectives of the researcher, the participant, and 
others, may or may not converge (TESOL, 2007; Yin, 1994). Tellis (1997) states that 
case study is a triangulated research strategy and that triangulation is necessary 
according to the ethical need to ensure validity of the process. The design of a case 
study is to optimize understanding of the case and for refining theory and suggesting 
complexities for further investigation with limited generalizability (Stake, 2000; TESOL, 
2007). 
The objectives of this study are to understand why and how teachers change to 
the use of ICT in teaching. The research intends to conduct a holistic and in-depth 
investigation into the process of teacher change. This is both explanatory and 
exploratory in nature. The process of and reasons for teacher change are to be 
approached from different perspectives. It will be carried out as an `intrinsic case' as 
organised by Stake (2000). This study will not make enquiries into theory building nor 
make generalizations in other situations. However, better and deeper understanding of 
how and why teachers change, in particular in the use of ICT for teaching and learning, 
can contribute to the planning and implementation of educational policies in this and 
similar schools. 
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Role of the Researcher 
According to Stake (2000) and Yin (2000), the role of the researcher of a case 
study is to (1) bind the case and conceptualize the object of the study; (2) select themes 
or issues, that is, the research questions; (3) seek pattern from the data to develop the 
issues; (4) triangulate key observations and bases for interpretation and (5) select 
alternative interpretations to pursue. In this study, the case is bound to the school and 
the object of the study is teachers using ICT in teaching. The research questions defined 
are to fully understand why and how teachers change to using ICT in teaching in the 
focal school and to identify the factors affecting it. The research will adopt mixed 
methods to collect and analyse the data in order to seek the pattern and develop the 
issues. These data collected by different means and from different sources will 
triangulate with each other for more accurate interpretations. An important role of the 
researcher is to take measures to minimize subjectivity and biases so as to improve 
reliability and validity. 
4.3. Mixed Methods Research 
Mixed methods research paradigm is used for the collection, analysis and 
interpretation of data in this case study. Quantitative methods such as surveys and 
questionnaires and qualitative methods with examples of interviews and document 
analysis are designed in line with the mixed method research strategy. 
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4.3.1. Mixed Methods Research Strategy 
Mixed methods research, named mixed research in short in the following, is a 
research strategy employing more than one type of research methods (Greene et al., 
1989). It is usually a combination of quantitative and qualitative methods, approaches, 
and concepts that have complementary strengths and non-overlapping weaknesses 
(Johnson & Onwuegbuzie, 2004). The methods may be a mix of qualitative and 
quantitative methods, a mix of quantitative methods or a mix of qualitative methods. It 
also means working with different types of data (Brannen, 2005; Bryman, 2001). 
Mixed research, can be a combination of quantitative or qualitative research in a 
concurrent, sequential, conversion, parallel or fully mixed manner (Onwuegbuzie & 
Johnson, 2006). It is often referred to as "multi-strategy research implying the 
application of a number of research strategies related to a complex range of research 
questions and a complex research design" (Brannen, 2005: p. 4). 
Greene et al. (1989), from an analytic review of first theoretical and then 
empirical literature on mixed-method inquiry, conclude with valuable information on 
mixed-method purposes and design characteristics. Among the purposes they suggest, 
triangulation and complementarity are two characteristics that are suitable for the design 
of this study. After seeing its divert and frequent usage in research, Tashakkori and 
Teddlie (2003) define `triangulation' broadly as "the combinations and comparisons of 
multiple data sources, data collection and analysis procedures, research methods, 
and/or inferences that occur at the end of a study" (p. 671). How it can strengthen the 
validity of inquiry results will be further discussed in the section for the issues of 
reliability and validity. Greene et al. (1989) consider complementarity as the use of 
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different methods to assess different study components or phenomena, or to assess the 
plausibility of identified threats to validity so as to enhance the interpretability of 
assessment of a single phenomenon. 
Both quantitative and qualitative data are collected from various sources with 
the intention of seeking elaboration, enhancement, illustration, clarification of the 
results from one method with the results from another method. This is one of the 
characteristic of mixed method named complementarities. As the research progresses, 
data from the quantitative methods inform the design and analysis of qualitative data, 
and vice versa. The characteristics of each of them will be described briefly in the 
following. 
Quantitative Research 
Quantitative research refers to the study based on a large sample of data. 
Questionnaires are common instruments for collecting the data and statistical methods 
are used for analysing the data in quantitative research. Stratified random sampling is 
one of the common sampling methods used for better management of the collection and 
analysis of data while maintaining the representativeness of the group to the whole 
population. In mixed research method, data collected through quantitative methods 
such as surveys and questionnaires provide background information that can be 
generalized to the study of the whole population. 
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Qualitative Research 
Denzin and Lincoln (2000) point out that qualitative research stresses on the 
socially constructed nature of reality and the intimate relationship between the 
researcher and what is studied as well as the situational constraints that shape the 
inquiry. It emphasizes the qualities of entities and on processes and meanings. 
Qualitative researchers usually use more than one interpretive practice to get a better 
understanding of the subject matter. These practices can transform the world and turn it 
into a series of representations such as field notes, interviews, conversations, recordings 
and memos (Denzin & Lincoln, 2000). Qualitative research has an elastic quality and 
that the design is adapted, changed and redesigned along the research period (Janesick, 
2000, p. 395). 
4.3.2. The Issues of Reliability and Validity 
Onwuegbuzie and Leech (2007) warn that threats to internal and external 
validity exist throughout the research stages of data collection, data analysis and data 
interpretation in both quantitative and qualitative study. The situation in qualitative 
study is even more complicated and the issues are summarised as problems of 
representation, integration and legitimation by Onwuegbuzie and Leech (2007). 
Constructivists use the terms trustworthiness and authenticity to evaluate qualitative 
research (Denzin and Lincoln, 1998). These issues will be discussed in the following 
section with attempts to identify the potential areas under threat in this study and 
suggest appropriate strategies to counter them. 
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While researchers are thinking about complementing one method with another to 
address the complex research questions, the problems that arise from the non- 
overlapping weaknesses of mixed research could not be overlooked. Onwuegbuzie and 
Johnson (2006) summarised them as problems of representation, integration and 
legitimation. He refers the problem of representation to the difficulty in capturing lived 
experiences using text and legitimation to the difficulty in obtaining findings and 
making inferences accurately. In mixed research, these problems in its qualitative and 
quantitative components, could become additive or multiplication threats leading to the 
problem of integration (Onwuegbuzie & Johnson, 2006). Therefore, when mixed 
method strategy is applied to a study, not only will its strengths be considered, the issues 
of reliability and validity must also be carefully handled. In the following section, the 
issues of reliability and validity relating to case studies and mixed method research will 
be discussed. 
Lincoln and Guba (1985) refer `reliability' to the rigour, consistency and most 
importantly, the trustworthiness of the research. Reliability, is therefore the 
`precondition for validity' (Evans, 2008b). `Validity' is referred to the degree to which a 
study measures what it claims to measure (Evans, 2008b). Fraenkel and Wallen (2008) 
state that validity is considered as the appropriateness, meaningfulness, correctness, and 
usefulness of the inferences a researcher makes. Both reliability and validity are 
important concepts to consider when selecting and designing instruments for the study 
(Fraenkel & Wallen, 2008). 
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Yin (2003) emphasizes the need for case study investigators to try hard to report 
all evidence fairly. He gives a warning to case study investigators in the following: 
"too many times, the case study investigator has been sloppy, has not 
followed systematic procedures, or has allowed equivocal evidence or 
biased views to influence the direction of the findings and 
conclusions" (Yin, 2003: p. 10). 
Yin (1998) in his earlier publication, states four tests to establish the quality of any 
empirical social research of which case study is one of them. They are construct 
validity, internal validity, external validity and reliability (Yin, 1998). It is recognized 
that there are threats to internal and external validity in the three major stages of the 
research process, namely the research design and data collection, data and data 
interpretation (Onwuegbuzie, 2003). From a review of literature on the issues 
concerning the reliability and validity of qualitative, quantitative as well as mixed 
research, the following areas are identified to have potential threats to reliability and 
validity that are relevant to this study and need to be identified and addressed as early as 
in the planning stage. 
External Validity 
The external validity of a study depends on the extent to which the results of the 
study can be generalized (Fraenkel and Wallen, 2008). The sampling method used in 
the study is therefore important in determining representativeness of the population so it 
must be carefully chosen. `Random sampling' of questionnaires is considered to be a 
useful tool to collect data from the whole school population of around 1000 students. 
However, when ease of administration is also considered, `strategic sampling' of classes 
was finally adopted. For example, when questionnaires are to be given out to two of 
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the four classes in each form, one of the two academically weaker classes and one of the 
other two will be chosen for the junior forms. For the senior secondary level, one of the 
two Science classes and one of the other two will be chosen. 
In order to collect data about the overall situation and the trend of development of 
the whole group of about 50 teachers, surveys can be administered to the whole 
population. One of the limitations of this method is that some of the respondents may 
not give their feedback. For in-depth study with a small number of selected teachers 
from about 50 teachers in the school, stratified sampling can be adopted. However, it 
should be noted that data collected in this way are not to be generalized to the whole 
population. 
Internal Validity 
Internal validity is highly applicable to the qualitative context of a research. It 
refers to the extent to which a study `actually investigates what it purports to 
investigate'. Fraenkel and Wallen (2008) state that internal validity means "any 
relationship observed between two or more variables should be unambiguous as to what 
it means rather than being due to something else" (p. 166). Examples are "the age or 
ability of the subjects, the conditions under which the study is conducted, or the type of 
materials used" (p. 166). These threats should be identified early in the planning stage 
so that ways to eliminate or minimize them can be prepared. 
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Amongst the many possible threats, characteristics and biases of the data collector, 
who is the researcher in this case, may exist. Other threats including loss of subjects, 
maturation and hawthorn effect also require special attention while data are collected 
and analysed. Measures must be taken to minimize the threats due to different kinds of 
biases and subjectivity. 
Researcher bias 
Researcher bias is considered to be an extremely serious threat to validity in 
qualitative research. Miles and Huberman (1994) state that one source of researcher 
bias is the effects of the researcher on the participant(s) and the others are the effects of 
the participant(s) on the researcher. Researcher bias may be subconsciously transferred 
to the participants and it may even affect their behaviour, attitude and experience. 
The sources of researcher bias can be active or passive. Passive sources include 
the personality, characteristic or attribute of the researcher while active sources include 
his or her mannerism and statements made. The researcher, himself or herself, can 
affect the study procedure and the data collection techniques, for example, the type of 
questions asked in the interview or the way he/she phases them may lead to biases. The 
researcher bias can extend throughout the three stages, from data collection, data 
analysis to data interpretation. Evans (2008b) states that one way to eliminate the 
possibility of unreliability due to researcher bias is to hold the research as a constant 
variable and substitute the researcher and repeat the research. However, he also points 
out that an exact repetition of a qualitative study in the same context is normally 
impossible. In this case study, it is impossible to repeat the research nor to 
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substitute the researcher since the development of the use of ICT in schools cannot be 
made constant. The environment of the school and the context in which it is situated 
has also been changing making it impossible to hold the research as a constant. 
Construct Validity 
Yin (1998) states that construct validity is especially problematic in case study 
research. He comments that a case study investigator is often criticized to have failed to 
develop a `sufficiently operational' set of measures for collecting data but `subjective' 
judgements are used instead. He further suggests that an investigator must be sure to 
cover the following two steps in order to test construct validity. First, to select the 
specific types of changes that are to be studied and second, to demonstrate that the 
selected measures of these changes do indeed reflect the specific types of change that 
have been selected in the first step (Yin 1998). The tactics suggested by Yin to increase 
construct validity include the use of multiple sources of evidence, and the establishment 
of a chain of evidences in the data collection stage. The following questions: "Is the 
inference correct? Have all the rival explanations and possibilities been considered? Is 
the evidence convergent? Does it appear to be airtight? " (p. 34) may be answered by the 
investigator when he/she infers that a particular event resulted from some earlier 
occurrences, based on interview and documentary evidence as part of the case study. 
Triangulation 
Triangulation is considered to be an ethical need to confirm the validity of the 
processes (Tellis, 1997). It is a strategy widely used for strengthening the internal 
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validity of qualitative research through the use of multiple sources of data (Yin, 1994; 
Tellis, 1997). 
"The key aspect of the strategy is threats to the validity of the 
conclusions, caused by the particular biases of any one source, 
method or agent of research, and which will be lessened by employing 
a variety of type" (Evans, 2008b: p. 120). 
Triangulation is based on the principle of confirming findings through the use of 
multiple perspectives. More specifically, Greene and McClintock (1985) state that 
`Triangulation' seeks convergence of findings from different methods, offsetting or 
counteracting biases in order to strengthen the validity of inquiry results when these 
methods are used to assess or evaluate the same situation. 
"Triangulation has been generally considered a process of using 
multiple perceptions to clarify meaning, verding the repeatability of 
an observation or interpretation. But, acknowledging that no 
observations or interpretations are perfectly repeatable, triangulation 
serves also to clarify meaning by identifying different ways the 
phenomenon is being seen " (Stake, 2000: p. 443). 
Different data-collection instruments including interviews, questionnaires, 
document analysis will be used. The merit of counterbalancing the threats inherent to 
any one method will be weighed against the possible additive or multiplicative effects of 
their weaknesses. For example, the `Hawthorne effect' which is likely to occur during 
an interview of a colleague can be balanced by the surveys given to the larger group of 
teachers, and the weakness of questionnaires having less freedom to give answers can 
be complemented with answers to the open ended questions in an interview. Although 
writers emphasize that comparing results from different angles is not possible to 
strengthen a common finding, it is possible to draw on the multiple sources of evidence 
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and analysis in support of the validity of the main focus (Evans, 2008b). The case study 
method used is known `triangulated research strategy' (Tellis, 1997). 
Reliability 
Evans (2008b) states that the reliability of a study depends on the degree of 
transparency of research rationale and the decisions guiding the selection of the research 
sample. The researcher of this case can make clear the aims and objectives of the 
research and declare the use of the research results. 
Reliability also depends on the accessibility of data collection and analysis 
procedures. This will involve keeping transcripts of interviews and records of lesson 
observation and other fieldwork notes in this case study. The questions to be asked at 
interviews need to be justified in relation to the aims of the specific study. 
4.4. Design of the Study 
The research is designed to be a case study using mixed methods research 
paradigm for the collection, analysis and reporting of data. The research period will 
consist of three phases. Each phase uses a mixed methods approach and provides 
conceptual and/or methodological grounds for the next phase (Tashakkori & 
Teddlie, 1998). Data are collected across the three phases using mainly sequential 
mixed methods. Measures are taken to establish reliability and validity of the research. 
Special care is taken to minimize researcher bias and subjectivity and establish 
internal and external reliability. The researcher who is an insider in a senior position 
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is at an advantageous position to have prolonged engagement and persistent 
observations, and these help to establish trustworthiness and credibility. Triangulation 
is a method suitable for improving reliability and validity. Data of different nature 
collected through different means and from different sources will be triangulated with 
each other to achieve higher level of reliability. Grounded Theory methodology will be 
used to guide the analysis of data, from coding to reporting. 
4.4.1. Multi-phase Mixed Methods Design 
This study of mixed-methods design used multiple methods for studying 
different aspects of the case so that the results complement each other to approach the 
research questions more accurately and achieve a richer description of the situation 
(Greene & McClintock, 1985). The paradigm attributes are logically independent and 
therefore can be mixed and matched to make one most appropriate for the inquiry 
problem (Reichardt & Cook, 1979). Complementarity is described by Greene et al. 
(1989) as an intent of mixed methods to seek elaboration, enhancement, illustration, 
clarification of the results from one method with the results from the other. 
In the first phase of this study, data were reported from policy documents of the 
school and the government to provide a rich description of the background of the 
provision of ICT equipment to schools and the related policies. Informed by these 
policy documents and findings from other research of the same area, questionnaires 
were designed to collect data about the use of ICT in lessons from all the Form 1 
students. A questionnaire with open ended questions was designed to collect views 
from the English department head on the issue and the situation in the school. Both 
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were selected using purposive sampling. These two sets of independent data were 
analysed separately. They were analysed to see if they converged and complemented 
with each other in describing the situation or not. Information included teachers' usage 
of ICT in teaching and the students' attitudes towards it. The results informed the 
design of the data collection in the next two phases. Based on these results, questions to 
be asked in interviews and questionnaires for the Phase 2 were designed. 
In the second phase, a survey was given to all teachers to collect data about their 
usage of ICT in teaching. Two sets of questionnaires were administered to students, one 
to collect general information about their experience of using ICT in teaching and 
learning and the other to collect information about students' usage of ICT both inside 
and outside school for learning and for entertainment. The focus of the research was on 
teachers' use of ICT in teaching and learning, so the results from the student 
questionnaires provided background information to help understand students' skills of 
and attitudes towards using ICT. Literature review on teacher change suggested that 
students' response to teachers' use of ICT in lessons would have positive or negative 
impacts on the teacher's continued use of ICT. To substantiate this, a teacher survey 
was designed to collect data concerning teachers' usage and attitudes towards the use of 
ICT in teaching around the same period. These results could both be triangulating and 
complementing each other to produce a clearer picture of the situation and would lead to 
better understanding of how and why teacher changed in this case. 
A group of six teachers were chosen using stratified sampling method in order to 
have sufficient representation of the teacher population in the focal school, though 
generalization of the results was not the purpose of the study. The selection was 
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based on their gender, years of service and subjects they taught. They were invited to 
join voluntarily. The views of these teachers were collected to determine where the 
school was in the process of implementation of using ICT in teaching and learning. 
Semi-structure interviews with the selected teachers were designed with reference to the 
results obtained from the questionnaires aiming at clarifying and elaborating the 
findings. In the interviews, the situation of usage of ICT in teaching, their views on this 
issue, their reasons for using or not using it and the problems they face were explored. 
In the third phase, a teacher survey similar to the previous one but with slight 
modifications was administered to collect data about teachers' views on their usage of 
ICT in teaching, their perceived changes in practices and their reasons. An interview 
was conducted with the principal who was the key person in leading the school, setting 
up school policies, and determining the provision of resources which include hardware, 
software and man power. She could provide first-hand information about the school 
policy and direction which very much determined teachers' practice in teaching. A 
second round of interviews was conducted with selected teachers to trace any change in 
practices, perceptions, beliefs and attitudes. Two teachers among the six who had 
participated in Phase 2 of this study were invited for further investigation. Each of them 
had one lesson observed and a group of 3 to 5 students from the class were interviewed 
after the lesson. This selection was based on their change of usage reported and 
observed. Data collected from the lesson observations, student group interviews and the 
teacher interviews were triangulated with each other and with the data from student 
questionnaires and teacher surveys. 
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Since the researcher was part of the research project and an intellectual critic 
throughout the study, issues of biases and subjectivity which may negatively influence 
the result of the research would be a major concern (Janesick, 2000). The challenges to 
the reliability and validity of the research are given in the following section and means 
to eliminate the threats will be discussed. 
4.4.2. Establishing Validity and Reliability 
Since the case study was carried out in the researcher's own school, subjectivity 
and researcher bias seem to be unavoidable and issues of reliability and validity should 
be considered seriously. In this case study, the researcher was a teacher of the school 
and was in charge of the team overseeing ICT in education of the school when the 
research was carried out. There were both strengths and potential dangers to validity of 
the result as described in the previous sections. Issues of reliability and validity were 
addressed and handled appropriately. 
The following were the steps to maximize internal and external validity in the 
design of the data collection stage as described in the previous section. Sampling 
strategies were carefully chosen to maximize the representativeness of the data collected. 
In this mixed methods research design, data were collected in different phases by 
different means taking the strength that results could complement with each other and 
be triangulated to achieve higher level of reliability. 
Since the data collector was the researcher who was also a teacher of the school, 
the responses and behaviour of the teachers and students being interviewed or observed 
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might have consciously or subconsciously been influenced. With careful consideration 
of the possible causes of biases, various ways were employed to handle the problem of 
biases and subjectivity and improve the quality of the study. Hawthorne effect was one 
of the possible threats that needed to be addressed. For instance, teachers might be 
prone to giving more positive comments and used more ICT in their lessons when they 
were being observed. Care had been taken for the design of the setting and leading 
questions for the interviews. 
Interpretation of the data by the researcher and even the data themselves might 
contain some bias and could not be free of subjectivity. The researcher might have been 
preoccupied with a list of comments, a set of reasons why teachers use or not use ICT in 
teaching. Though bias and subjectivity might not be completely avoided, they could be 
minimized with the possible ways to check and improve the validity and reliability as 
mentioned in previous sections. Researcher bias could be a threat to validity and 
reliability in this case so the following measures were taken to prevent it as far as 
possible. First, the interviewing questions were designed carefully in advance so as to 
reduce the chance of using leading questions to get answers that might contain biases. 
Second, the researcher explained clearly the aims of the research and built up a 
trustworthy relationship with the respondents. Third, the interviewing data, after 
translation, were made accessible to the respondents while keeping them confidential. 
Triangulation of data collected from different sources using various methods is a 
means improving reliability of the analysis and interpretation of data. Three types of 
triangulation are suitable for this study. They are triangulation of different sources, of 
methods and of investigators. In this case, the use of ICT in teaching and learning 
108 
CHAPTER 4 Methodology 
involved both teachers and students and could be reviewed through lesson observations. 
Student group interview data, teacher interview data and quantitative data collected 
from questionnaire surveys are complementing and triangulating with each other. For 
instants, data from questionnaires were used to complement and triangulate with 
interview data. Questionnaire data collected from a wider population were used to 
guide the design of leading questions for interviews to clarify concepts, describe facts 
and situations. Data collected from interviews also informed the design of surveys and 
questionnaires. Though the researcher was the one who analysed the data, the multi- 
phase design allowed her to conduct interviews with the key informants at least two 
times throughout the research period. This was also a strategy to improve reliability. 
The multiple sources of evidences, the chain evidences from lesson observations and 
focus group discussions could help to increase the construct validity of the study to a 
reasonably high level. 
Since all the information was collected for reviewing and understanding the 
teaching of teachers by an insider of the focal school, the ethical considerations were 
essential. The informants had to be carefully and truthfully informed about the research 
and ensured that their privacy would be protected (Fontana & Frey, 1998). Teachers 
were informed of the purposes of collecting the data and their names would be kept 
anonymous. A trustful relationship between the researcher and the participants was very 
important. Trustworthiness of the researcher and a relaxing environment could make 
the respondents feel safe and be open during the interviews. The interviews were 
recorded with the permission of the respondents and the researcher noted down the key 
points of their conversation and the nonverbal responses. The records of the 
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interviews were transcribed and translated carefully by referring to the record several 
times to ensure accuracy. Special care had to be taken to handle the words and terms 
used in order not to generalise findings. Rather, they were used to obtain insights. 
Besides the potential biases that might have been introduced, there were 
strengths with the researcher being the insider. Both prolonged engagement and 
persistent observation which were methods for assessing the truth value of qualitative 
research suggested by Onwuegbuzie and Johnson (2006) could be achieved. `Persistent 
observation' enabled proactive planning and `long-term engagement' could have helped 
the researcher to develop a clearer research focus. Prolonged engagement refers to a 
study being carried out in a time period long enough for an adequate representation of 
the `voice' under study. It includes understanding the culture and building trusts with 
the participants. Long-term involvement is a strategy where this researcher is at an 
advantage over the external researcher. The weaknesses or errors of judgment and 
patchy knowledge of the field due to the status of the researcher as an outsider can be 
minimized and thus will enhance the credibility of the study's findings. In this case 
study, the researcher was a member of the focal school, so the research could be carried 
out for more than two years. The researcher was also familiar with and had certain 
levels of understanding of the subjects, the data and research process and there was 
sufficient time for checking misinformation, thus strengthening the validity of the 
findings. 
Yin (1998) says that reliability test is to ensure that if the same study is 
conducted all over again, following exactly the same procedures, the same findings and 
conclusions can be arrived. However, Janesick (2000) points out that the value of 
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case study is its uniqueness and this traditional sense of replicability is pointless. Since 
the present research was carried out as a case study, the reliability test of repeating the 
same study was not suitable due to the above reasons. 
4.4.3. Application of Grounded Theory 
Grounded Theory approach is adopted for collecting and analysing data in this 
research. Its basic concept that theories are drawn from data which offer insight and 
enhance understanding will be used to guide the collection and analysis of the data. 
Grounded Theory was originally put forward by Glaser and Strauss. They state that 
generating Grounded Theory is a way of arriving at theory suited to its supposed uses 
(Glaser & Strauss, 1967). 
"Grounded Theory methodology is a specific, highly developed, 
rigorous set of procedures for producing formal, substantive theory of 
social phenomena 
... 
As tentative answers to questions are developed 
and concepts are constructed, these constructions are verified through 
further data collection" (Schwandt, 2001: p. 110). 
In Grounded Theory, data analysis does not follow data collection in a distinct 
stage. It begins as soon as data are collected. The result informs decisions about further 
data collection, such as what to observe, who to talk to next and what questions to be 
asked and so on until any theory emerges from the data. An iterative process of coding 
with several stages will be used for breaking down data into manageable chunks (Evans, 
2008a). 
In this study, both quantitative and qualitative data were collected to enable 
thorough analysis of the data and triangulation of results. Data collected included 
government and school policy documents, questionnaires, surveys and interviews. 
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Data were collected in three phases with careful design but also allowed the inclusion of 
any useful and appropriate data not yet planned in the original design. Data were 
analysed immediately after they were collected and the results informed the design of 
data collection instrument in the next stage. For example, semi-structured interviews 
were conducted with open ended questions designed to clarify concepts, investigate into 
the classroom context, understand teachers' reasons for using or not using ICT, 
encourage them to express their feelings, beliefs and give any comments and opinions 
freely. 
"By creating open-ended, non judgmental questions, you encourage 
unanticipated statements and stories to emerge. The combination of 
how you construct the questions and conduct the interview shapes how 
well you achieve a balance between making the interview open-ended 
and focusing on significant statements " (Charmaz, 2006: p. 25). 
Guiding questions for interviews were designed with reference to the results 
from the survey and questionnaire data while the surveys and questionnaires were 
modified with reference to the information collected in interviews. 
Initial and Focused Coding 
Charmaz (2006) proposes that Grounded Theory coding consists of at least two 
phases; namely, initial and focused coding. During the initial coding stage, the data will 
be analysed by studying fragments of data-words, lines, segments and incidents. In the 
focused coding stage, the most useful initial codes will be tested against extensive data. 
Throughout the process, data will be compared with other data and with the initial codes. 
These codes may be elaborated or moved to extent theoretical codes when themes 
emerge from analysis (Charmaz, 2006). 
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In the first phase of data coding, the interviews were transcribed and translated 
into English. The transcripts of the interviews were then examined line by line and 
word by word and a list of words or terms used by the informants were recorded. 
Though the English version was used in this research report, telling terms used by 
participants in Chinese were also noted as vivo codes as suggested by Charmaz (2006). 
With the aid of the software, NVivo, the original records of the interviews and their 
transcribed data were stored together in the same project for easy reference. Bishop et 
al. (2005) suggest that in this first stage of coding, concepts, arguments, feelings and the 
like can be identified, forming codes for analysis. The software helped in highlighting 
the data codes, adding categories and subcategories whenever they were found to have 
emerged from the data codes. These codes were not limited to what the researcher 
predefined at the beginning but were added freely during the process of analysis. 
Besides the qualitative data, quantitative data were also collected at different phases of 
the research period. Findings from the quantitative data which were collected from the 
bigger pool of respondents illuminated the identification and formation of themes, 
categories and subcategories as well. 
4.5. Analysis of Data of the Case 
Stake (1995) refers to doing analyses as a matter of giving meaning to first 
impressions as well as to final compilation. He suggests two methods for analysing the 
case study data. 
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"Two strategic ways that researchers reach new meanings about cases 
are through direct interpretation of the individual instance and 
through aggregation of instances until something can be said about 
them as a class" (Stake, 1995: p. 74). 
He describes the detailed analysis of data saying that the qualitative researcher 
"... concentrates on the instance, trying to pull it apart and put it back 
together again more meaningfully "(Stake, 1995: p. 75). 
Patton (2002) also suggests that the strategies for analysis of unique cases are 
inductive analysis and creative synthesis, holistic perspective and context sensitivity. 
Janesick (2000) says that there is almost no `correct' interpretation and there are 
multiple ways of interpreting an event in qualitative analysis. The data collected would 
be read thoroughly by coding the contents and making nodes with the help of the 
software Nvivo. The data will then be revisited, grouping similar codes together and 
adding relations between them. Interpretation of data comes after the coding and 
grouping. To establish basic validity, it needs to consider whether or not the explanation 
fits the description. 
Since most of the interviews were done in Cantonese, the very first step to 
analyse the data was to transcribe and translate them into English before coding. Ryan 
and Bernard (2000) point out that `coding is the heart and soul of whole-text analysis' 
(p. 780). The first stage of analysing the qualitative data collected through interviews 
and field notes of lesson observations, school and government documents for this 
research was to find themes. As suggested by grounded theorists, Ryan and Bernard 
(2000), a careful line-by-line reading of the text while looking for processes, actions, 
assumptions and consequences to be carried out immediately after the data were 
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collected, transcribed and translated. In this case study, certain recurrent words or 
phases used were noted and coded to guide the investigator in carrying out the data 
collection and the writing of report as suggested by Yin (2003). He considers the 
protocol as a major way of increasing the reliability of case study research. 
4.6. Summary 
There is a long list of related literature on case study and mixed methods 
research. They provide comprehensive, thorough and critical discussions on case 
studies and mixed methods of study and analysis. From the books and other papers, 
articles and web materials, the rationale and methodology of doing case study using 
mixed methods research have been discussed in this chapter. Details of the data 
collection and analysis of this case study will be given in the next few chapters. 
In this study, quantitative data such as teacher surveys and student 
questionnaires, qualitative data including interviews with the principal, teachers and 
focus group students as well as school and government documents were collected for 
analysis. Issues of validity and reliability were of concern and special care had been 
taken since the researcher was an insider of the case. Data collected from different 
sources and by different means triangulated with each other to help minimize 
subjectivity and biases. The researcher was aware of the tendency of generalizing 
findings rather than utilizing the qualitative data to obtain insights into particular 
underlying processes and practices, that is, to avoid the error of population 
generalizability (Connolly & James, 1998). 
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Since a large part of data for this study were collected through semi-structured 
interviews with selected teachers and student groups by the researcher who was a senior 
teacher at the school, researcher bias and subjectivity could have been problems to 
validity. The use of mixed methods, taking advantage of its strength of triangulation 
and complementarities, were means employed to address those issues of reliability and 
validity. The researcher was alert to those issues throughout the three stages including 
data collecting, data analysis and data interpretation. For instance, the researcher was 
careful about her choice of words in the interviews and designed the guiding questions 
before the interviews in such a way as to avoid biases. The strategies suggested by 
Grounded Theory for the collection and analysis of data were employed with the help of 
the software, Nvivo. Bearing in mind that "the purpose of a case report is not to 
represent the world, but to represent the case" (Stake, 2000: p. 448), generalization of 
the case is not an ultimate purpose. Rather, the case research can be utilized by 
practitioners and policy makers as an extension of experience (Stake, 2000). 
Stake (1995) suggests that a case report will be a valuable resource for 
researchers who are interested in collective case study where a number of cases will be 
studied in order to investigate a phenomenon, population, or general condition. The 
SITE M2 study mentioned in the literature review is an example of collective case study 
in researching ICT in education over the Asian-Pacific region (SITE M2, n. d. ). Though 
this case study is not intended to make generalizations in other situations as mentioned 
above, the results can contribute to the pool of cases to be studied collectively. 
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CHAPTER 5 Data Collection Plan and Strategies: a Three 
Phase Design 
5.1. Introduction 
In the previous two chapters, I have stated the purposes of this study and the 
theoretical framework to be used. To portray the school at different phases of the study, 
data of different nature were collected from different sources to approach it from 
different perspectives. The sources of data included government and school policy 
papers, minutes, plans and evaluation reports of the focal school, teacher and student 
interviews, student questionnaires, teacher surveys and school self-evaluation (SSE) 
data. In the next section of this chapter, the strategies of data collection will be 
discussed, followed by the plan for data collection and analysis. The actual data 
collected and results of analysis of the three phases will be reported respectively in 
chapters 7,8 and 9. A cross phase analysis will be given in Chapter 10. 
5.2. Design and Strategies for Data Collection 
This research was designed to study how teachers adopt the educational change 
to using ICT in their teaching in the focal school. There was no research-based 
intervention although we must accept that the research procedures themselves would 
have impacted on the participants' lives to some extent. The researcher acted as a 
participant observer, observing and tracking the changes and investigating the factors 
affecting the change process. As mentioned in the beginning of this report, the 
researcher was in a senior teaching position at the school by the time the research 
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was carried out. With the permission of the school head, she was able to obtain the 
documents of the school for the study and arrange for interviews with any personnel, 
collect comments and opinions from teachers and students on school self-evaluation 
(SSE) days and observe lesson with the consent of the teachers involved. She could 
also collect data using questionnaires and surveys on the school Intranet. 
5.2.1. Strengths and Weaknesses of Participant Researcher in this Study 
There are strengths and weaknesses related to the fact that the researcher was in 
a senior position of the school during the research period. These were taken account of 
throughout the stages of planning, collection and interpretation of data. The following 
are some of the concerns and the ways the researcher undertook to maximize the 
reliability and validity of the data collected and interpreted. 
The fact that the teachers who agreed to participate when they were invited 
might have been affected by the authority of the researcher and not out of their 
willingness must be accepted as a factor which might affect the validity of data. 
Though this might have been seen as an advantage, there was the danger that some of 
their answers to the questions might have been given to please the researcher and might 
not be genuine. On the contrary, without the push by a figure in authority, teachers 
might not have agreed to participate and thus it would have become impossible for 
teacher data to be collected. In this case, the researcher has established good 
relationship with the teachers over a number of years. One example was that the 
researcher had been elected by the whole staff as a member of a committee which was a 
channel for teachers to express their concerns, grievances, comments or criticisms of 
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school policies to the management board of the school body. Besides, the researcher 
took careful steps to select teachers for the research. Teachers selected were those with 
more than 5 years' service at the school which is a period long enough to ensure any 
change of practice came from and were related to the conditions and policies of the 
focal school. It was also long enough for some trust to be established between the 
teachers involved and the researcher. Finally, questions asked throughout the interviews 
were open-ended. Teachers were invited to talk freely about anything related to their 
usage of ICT in teaching and learning at the school. 
Another potential advantage was the fact that the researcher was the one who 
started computer education at the school. She was clear about the development and way 
able to get all the related documents for the study. However, this advantage could also 
be a disadvantage, in that the design of the questions for the interviews, questionnaires 
and interpretations to the answers given might contain biases. For example, the 
researcher might consider the ICT equipment as well designed for teaching and learning 
and the training given to the teachers were sufficient. Care had been taken to minimize 
any bias that might occur. For example, questions posed in the interviews were mainly 
open-ended and teachers were encouraged to freely describe their situations and give 
comments and suggestions. They were also assured that their views would be 
considered seriously for the improvement of the school and not only for the research. 
Furthermore, the researcher acknowledged that teachers might have tended to 
avoid criticism and show support for the ICT policies which were mostly drafted by the 
researcher. The researcher herself might also be inclined to look at the positive side of 
the policies since celebrating the success would be much easier than admitting 
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failures. In fact, the design of the research was not to judge the success or failure of the 
ICT policies but to understand the process of change. With this aim clearly stated, the 
bias could be minimized, though it could not be totally eliminated. The researcher 
explained it clearly to the teachers before the interviews and emphasized that the more 
accurately and clearly they described the situation, the better the result of the research 
could be represented. She also encouraged the interviewees treat the meeting like a chat 
rather than a formal interview, though their conversations would be recorded. 
Last but not the least, the advantage of the researcher being a senior teacher of 
the school was the fact that she could identify any piece of data that would help to 
understand the case. Many conditions of the case were changing throughout the 
research period so the data collection plan should be modified according to any needs 
that had arisen. For example, there was a change in principal just before the start of the 
Phase 2 study and there was the External School Review towards the end of this phase. 
Several teachers had left the school and a number of new teachers had joined during the 
research period. One of the teachers selected to participate in this research left before 
Phase 2 too. As a case study, the data collection plan could be changed according to the 
situation. For example, additional data could be collected whenever there was the 
chance while some planned data could not be collected as scheduled due to change of 
personnel. In such case, the researcher had taken the opportunity whenever appropriate 
to collect data related to the study. 
Any measures to improve the validity and reliability of the data collected were 
also considered. For example, to avoid bias and subjectivity, the data collected from 
different sources would triangulate with each other. Although the subject of the 
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study was the teachers and the main source of data came from the teachers, data from 
school documents, the principal and students were also collected. The school 
documents served mainly as background information for the case in addition to 
providing the main source of data describing the school policy as well as the change 
process this case intended to study. The principal and student data could help to 
describe the school situation at different phases and triangulate with the teacher data 
concerning the change process. 
5.2.2. Design and Schedule for Data Collection 
The following is an explanation of the design of data collection and the schedule. 
As mentioned before, since the researcher was at a senior position of the school, it was 
easier for her to capture any signs of change and gave her flexibility to modify the data 
collection plan whenever there was a good chance. `Refining theory and suggesting 
complexities for further investigation' is an advantage a case study offers to this 
research (Stake, 2000). 
Overview of the Data Collection Plan 
For data collection, Yin (1994) has suggested the design of data collection as in 
Figure 5-1: 
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About an 
individual 
N 
About an 
organization 
From an individual From an Organization 
Individual behaviour 
Individual attitudes Archival records 
Individual perceptions 
How organization works Personnel policies 
Why organization works Organization outcomes 
Study Conclusions 
If case study is an 
i dividual 
Ifcase study is an 
organization 
Figure 5-1 Design versus data collection: Different units of analysis 
Source: COSMOS Corporation (adopted from Yin, 1994: p72) 
This research is a case study designed to see how teachers adopt an educational 
change in a secondary school. It is a study of an organization but it involves the case 
study of individual teachers as well. Yin's suggestion as represented in Figure 5-1 
above is helpful in guiding the design of the data collection. In this research, all the 
four main sources and types of data were collected for the purposes of understanding the 
organization, that is, the school, and the individuals, that is, the teachers. 
Data to collect from documents 
This case aims to study how teachers adapt their practice to use ICT in teaching 
and learning in the school context situated in the Hong Kong educational system. 
Therefore the policy documents of the government and that of the school are important 
sources of information. Archival records were downloaded from the government 
website and retrieved from the school server. They include the government policies, 
school policies, school plans and school notices that could help to describe the school 
situation and the Hong Kong educational system and hence would provide a more 
accurate interpretation of the case. 
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Data to be collected fron: students 
The main purpose of any school system is the education of students. Any 
practices, policies and even furniture and equipment in the school are all designed to 
achieve this purpose. Without doubt, educational changes are carried out for the 
improvement of the quality of education for students. The change for using ICT in 
teaching and learning of this study is to benefit students' learning. What, when, why 
and how teachers do in their teaching largely depends on the needs of and feedback 
from students. Therefore, students make up a major source of information in this study. 
For this case study, student questionnaires were designed to collect information 
from the whole population and selected groups that could represent the target group of 
students. Three sets of questionnaires were designed for students. The first 
questionnaire was given to the Form 1 students in Phase 1, the pilot stage, to collect 
their opinions on using computers for learning. The questions asked and answers given 
by them would be used in the design of the questionnaires for students in the research 
period. The analysis of the results could also provide information for the description of 
the situation before the research period. 
In Phase 1, student questionnaires were drafted and given out to different classes 
of Form 1 students to gather general information about their usage, their experience of 
learning using ICT and their opinions on teachers' ICT usage in teaching. Another way 
of collecting their opinions concerning the ICT environment of the school and how 
teachers were using them were collected through class discussions and free writing on 
comment sheets on SSE days. 
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After reviewing the data above, further data concerning the response of students 
to teachers teaching using ICT were collected through lesson observations followed by 
semi-structured group interviews with selected subgroup of students from the classes. 
Students' responses during lessons and their feedback to the lessons served as validation 
tools. They helped to cross check the data collected from student questionnaires, 
teacher surveys and interviews. They also helped to clarify areas that were overlooked 
in the questionnaires and confirmed key findings. 
Data to collect from teachers 
The main purpose of this study was to understand how teachers adopt and 
implement the educational change of using ICT in teaching. Therefore, teachers made 
up the target group of the study. Data about their behaviour, attitude and perception 
related to the usage of ICT in teaching were within the scope of the study. This data 
was collected through teacher surveys, free writing on opinion collection forms and 
semi-structured interviews supplemented by lesson observations. 
A preliminary study was carried out through a question and answer form given 
to the English Department head who was also a Form 1 English teacher who piloted the 
use of ICT in teaching during Phase I of this study. The teachers were invited to 
elaborate and freely wrote their comments on the questionnaire. The aim was to probe 
and explore how teachers felt about the use of ICT in teaching, their attitudes towards 
and the different perceptions to this new practice. With reference to the responses, 
teacher surveys were designed for Phases 2 and 3. The teacher surveys were given out 
on the school Intranet, eClass, and teachers were free to choose whether to give their 
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answer or not. It was not given on paper in order to minimize the pressure of being 
asked to do the survey as a favour to the researcher who was a senior teacher. However, 
it also had the risk that teachers might have overlooked it. After considering the pros 
and cons, it was decided that the original plan be kept. Results of the surveys would 
then be used to prepare for the semi-structured interviews for the selected teachers. 
The main purpose of the study was to investigate how teachers change to using 
ICT in their teaching. Therefore, teachers were selected for close investigation on their 
change process. In order to represent as wide as possible the range of teachers who 
were the subject of the study, they were selected according to the plan in Figure 5-2. 
Table 5-1 Plan for choosing teachers to be interviewed and lessons to be observed 
Level of ICT Usage Years of Service Sex Subjects taught 
High Less than 15 F 
High Less than 15 M 
High 15 or above F 
High 15 or above M 
Medium Less than 15 F Science L 
Medium Less than 15 M , anguage, 
Medium 15 or above F Humanities or Cultural Medium 15 or above M 
Low Less than 15 F 
Low Less than 15 M 
Low 15 or above F 
Low 15 or above M 
At least 2 from 
each level of usage 
At least 3 with more 
than 15 service years 
At least 2 
each sex 
At least one from each 
subject group 
It was planned that at least 6 teachers be chosen for further investigations. The 
criteria for selection included the level of ICT usage, the number of years of service, the 
subjects they were teaching (Sciences, Arts or Cultural) and their genders. The wider 
the range of teachers selected, the more fully the situation could be represented. Since 
the majority of teachers in the school had more than 10 years of teaching experience, 
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the teaching experience of the teachers selected ranged from 10 to 25 years. Of the 
three major subject groups, Arts, Science and Cultural, at least one teacher was selected 
from each. Since the number of male and female teachers at the school was about the 
same, almost equal numbers of male and female teachers were selected to participate in 
the interviews. 
Like that a case study cannot be generalised, the study of each individual teacher 
could not be generalized to represent all other teachers of the school. However, the 
selection tended to include teachers ranging from the less experienced to the more 
experienced and from those who were more prone to using technologies to those with 
more resistance to using technologies, in order to get a description of the situation as 
close to the true picture as possible. 
Data to collect fron: the principal 
Though the study was about teacher change, the role of the principal could never 
be ignored. The principal is the key person in the school to lead educational changes. 
Usually he/she is the one who makes decisions, gets funding and sets up policies for the 
school. Therefore, his/her belief, attitude and perception have a significant effect on the 
pace of adoption and implementation of an educational change. 
An interview was arranged with the principal to capture his/her views on the 
educational change and his/her plan as well as the strategies for achieving it. Data 
collected would also help to better describe the situation of the school from the point of 
view of the principal. His/her attitude towards the development and policies would 
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mean a lot to teachers' determination to change and how they worked for it. The data 
could also triangulate with those collected from the teachers. 
Quantitative and Qualitative Data Supplementing Each Other 
Quantitative data collected through questionnaires and surveys from larger 
groups of people would provide descriptions of the wider environment and the context 
of innovation. The results could help to prepare for the interviews. They would also be 
used for triangulating with the key observations and data collected from interviews (Yin, 
2000). In this case study, the student questionnaires and teacher surveys would be 
collected before interviews so that questions could be prepared with reference to the 
results of the surveys. Some questions or observations could be designed to confirm or 
clarify points raised in the questionnaires and surveys. The results could also be 
triangulated with each other to increase the reliability and enrich the description of the 
situation. 
5.2.3. Choice of Research Period 
The aim of the research is to study how an educational change, which involves 
the change of role and practices of teachers, has been adopted and implemented. The 
introduction of the change could be traced back to the 1980s when hardware was first 
provided to the school for piloting the new Computer Studies curriculum in the senior 
secondary level. The network of the school was first built in the late 20th and early 21s` 
century when the Hong Kong government declared its first initiative of ICT in education. 
The school started training teachers in 1998 and piloting the use of ICT in junior form 
English lessons in 1999. Gradual improvement of the infrastructure with 
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government funding and the school's own funds were underway but no breakthrough 
was observed until end of the school year 2004-05. Therefore, the first cut off point was 
put at September 2005 and the period before this point was named Phase 1 of the study. 
The whole research period was divided into 3 phases with the cut off lines marking the 
different phases of data collection while changes continued throughout. 
The period before September 2005 was taken as Phase 1 when a pilot study was 
carried out in 2003 and observation continued until significant changes were found in 
2005. The main research period extended over two school years from September 2005 
to August 2007. It was further divided into two phases with Phase 2 covering the period 
September 2005 to August 2006 and Phase 3 from September 2006 to August 2007. 
The major changes in the provision of hardware and school policies in the three 
phases would be identified and presented as background information for the 
investigation of questionnaire, survey and interview data. It should be borne in mind 
that there was no clear cut boundary between the different phases and the development 
was a continuum. The schedule of data collection and the key events throughout the 
research period were presented in Table 5-2. 
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Table 5-2 Key e%ents and schedule of data collection in the 3 phases. 
Time Kev events Data collected 
All computers connected together into a LAN / provision of funding for hiring a 
1999-2000 technical support staff A staff computer room with 8 computers systems /6 LCD 
projectors purchased for teachers to use during lessons on request 
2000 Multimedia Learning Centre (MMLC) was opened 
Starting from 2000, each Form I class was allocated a double lesson, that is, each 
2000-2006 group a double lesson per alternate week, in the MMLC. It was gradually 
extended to Form 2 and Form 3. 
Pilot study with Form I English lessons. 
Questionnaires given to Form I students 
- 
to collect their views on using ICT for 2003 learning based on their English lessons in the MMLC. 
Interview with the English Department Head 
Lesson observation in the computer room 
-a Form I English lesson using CAL 
2003-2004 Some classrooms were installed with LCD projectors so that teachers can borrow 
these rooms for lessons using IT 
Sept.. t2004 LCD projectors were installed in all classrooms + 10 visualizers 
1998-2004 Rey ievv of co%emment documents- ICT strategies and review of 5 year ICT plan 
Sept.. t2005 Change of principal of the focal school 
Nov., 2005 Notebook computers for all the teaching staff 
Jan. 
-Feb. Online survey for teachers (26 teachers responded) 2006 
Feb. 2006 SSE comments- written comments were collected from teachers and analysed. 
Jan. 
-April Lesson observations video recording of lessons 
2006 Comments (optional) from students in sial meetings for school self evaluation 
Ma 2006 External School Review 
July 2006 Online survey for teachers Questionnaires 2&3 to students F3, F. 4 and F. 5) 
July 2006 Interviews with selected teachers 
2005-2006 Review of school policy documents, school plans, announcements and notices 
Dec. 2006 Interview with Principal B 
Jan. 
-Feb. Lesson observations / video recording of lessons with selected teachers 
2007 Group interviews with students immediately after the observed lessons 
Feb. 2007 Follow-up interviews (with 4 teachers) 
Student questionnaires 2&3 (F. 3. F. 4 & F. 5) same as the one in July 2006 Feb. 2007 Student questionnaire 5 (F. I 
-F. 5) - about using ICT in lessons 
n'c All classrooms are equipped with a desktop computer and a connection point Feb 2007 
to a visualizer 
April 2007 SSE comments- written comments were collected from students and analysed 
May 2007 Interviews with the selected teachers 
July 2007 Online survey for teachers 
Legend: Items highlighted bold are the events that were unexpected at the start of the research but they 
had significant effects on the change; 
Items highlighted in italic are the data that were not planned to collect but they are found to be 
useful in understanding the situation. 
5.2.4. Data Collection Plan and Schedule 
Table 5-2 describes the data collection schedule with the key events included to 
mark the possible catalysts for change. Data were analysed as soon as they were 
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collected so that the results could inform the data collection and analysis in the next 
stage. The schedule had been modified throughout the research period to allow capture 
points for the change process be added or deleted. The following paragraphs describe 
and explain how data were collected from each source. 
Government and School Documents 
Archival records of the government policy documents were retrieved from the 
government website. School policy documents, notices and minutes of meetings were 
retrieved from the school server for analysis. 
Government policy papers 
In Hong Kong, government policies on formal education are drafted and 
implemented by the Education Bureau (EDB), which was named the Education and 
Manpower Bureau (EMB) in the years before 2008. The EDB is also responsible for 
supervising schools to ensure the quality of education delivered, getting funds from the 
government and granting funds to schools. The EDB documents are useful in 
understanding the education policies so that the documents relating to ICT in education 
throughout the research period were collected from the government website. They 
provide information about the direction, targets and budget of the government for ICT 
in education in Hong Kong. Documents retrieved included: 
1. Information Technology for Learning in a New Era Five-Year Strategy 1998/99 
to 2002/03 (EMB HKSAR, 1998). 
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2. Review of "Information Technology for Learning in a New Era Five-Year 
Strategy 1998/99 to 2002/03" 
- 
Preliminary Study on Reviewing the Progress and Evaluating the 
Information Technology in Education (ITEd) Projects (December 2000 
- 
August 2001) (EMB HKSAR 2001). 
- 
Overall Study on Reviewing the Progress and Evaluating the Information 
Technology in Education (ITEd) Projects 1998/2003 (EMB HKSAR 2005). 
3. Empowering Learning and Teaching with ICT (July 2004) (EMB HKSAR, 
2004a) 
4. Review of "Empowering Learning and Teaching with ICT (July 2004)" 
- 
Phase (I) Study on Evaluating the Effectiveness of the "Empowering 
Learning and Teaching with IT" Strategy (2004/2007) (EMB HKSAR, 
2007). 
- 
Phase (II) Study on Evaluating the Effectiveness of the 'Empowering 
Learning and Teaching with Information Technology' Strategy 
(2004/2007) (EDB HKSAR, 2007). 
The purpose of analysing these documents was to understand the situation of 
Hong Kong schools and locate factors that might have facilitated or inhibited the use of 
ICT in teaching and learning. The review of the EDB policies shed light on the 
situation of the wider school population. Since the review reports were released during 
the research period, the results could be compared with what was found in this case 
study, though each school should be considered unique. The school's history, socio- 
economic background, people and environment built up the characteristics and 
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determined the work style and its adoption to different changes. Though this study does 
not aim to look into the background of the focal school in details, it does go as far back 
as the nineties in order to plot the development of ICT in education. 
The factors and conditions reviewed in the reports were taken as a reference to 
the design of the surveys, questionnaires and interviews thereafter. They also serve as a 
reference for discussions of the findings of this research. 
School Documents 
School documents such as school plans, school reports, minutes of meetings 
related to ICT in education, etc. were retrieved from the school server and the school 
Intranet. The following is a list of the documents retrieved: 
School plan 2005/06,2006/07 (Appendices D1 & D2). 
2. ICT plans of the focal school 2003/04,2004/05,2005/06 and 2004/07 
(Appendix D4). 
Summary of Departmental ICT plans 2005/06 (Appendix D6). 
4. Minutes of the ICT Seed Teachers meeting (Appendix D7). 
5. ICT plans of different departments submitted by ICT Seed Teachers, January 
2006. 
6. e-Notices on the school Intranet (Appendix D10). 
The school plans and IT plans of the focal school and different departments 
would help to understand the situation and intention of using ICT for teaching and 
learning of the school. The `IT Seed Teachers' group was set up after notebook 
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computers were distributed to teachers near the end of 2005 for the purpose of 
promoting the use of ICT in teaching. Therefore, the current practice as well as the 
planning for using ICT could be found in the plans and the minutes of the IT seed 
teachers meeting. School policies towards the use of ICT in teaching and learning could 
also be found in the school plans. The `e-Notice' on the school Intranet was a platform 
for giving instructions, reminding teachers of planned actions and deadlines as well as 
calling for actions. It was usually used by the principal or senior teachers. This would 
be a source for understanding how the school policies were implemented. 
Other Dociunents and Archival Records Available 
Other documents available including e-Notices, teachers' and students' 
comments collected on school self-evaluation (SSE) days on the ICT equipment, ICT 
support, ICT training and the usage of ICT in teaching and learning were retrieved and 
analysed together with the qualitative data collected from interviews. Since teachers 
and students were free to write their comments concerning the use of ICT in teaching 
and learning, these data helped to describe the situation more accurately and the result 
in a better understanding of both teachers' and students' attitudes towards the issue. 
Teacher Surveys and Student Questionnaires 
The teacher surveys and student questionnaires were designed for collecting 
information about the actual practices and the opinions of these two groups of people 
concerning the advantages and disadvantages of using ICT in teaching and learning. 
Both students and teachers were invited to report on their ways and frequencies of usage 
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as well as the perceived increase in usage of ICT in teaching and learning. 
Strategies for designing the teacher surveys 
Three online surveys were designed for collecting data from teachers about the 
situation of using ICT in teaching and learning as well as their attitudes and opinions on 
this issue. The first one was given out between January and February in 2006, in the 
middle of Phase 2. The second one was carried out in July 2006, towards the end of 
Phase 2. The third one was given out in August 2007, the end of Phase 3. The surveys 
were posted on the school Intranet for teachers to take but it was not compulsory. 
Teachers could opt whether they join the research or not and their names would not be 
recorded. The three surveys, though not answered by all the teachers, were designed to 
collect basic information about the situation of ICT usage for teaching and learning at 
the school and the teachers' views and attitudes at different phases of the study. The 
same survey with only slight modifications was used for the following surveys in order 
to keep track of any changes in teachers' responses. 
In the survey, three questions asked about the amount of ICT usage in teaching, 
the kinds of software they were using and the reasons for using them. Another three 
questions asked whether they had increased ICT usage in their teaching in the second 
term and the reasons for this increase as well as those that discourage them from using it. 
They were also asked to rank order the reasons in both cases. Some suggestions from 
other sources and from informal chat with teachers were given as choices in the surveys. 
Teachers were invited to freely add to the list of factors according to their own 
experiences. 
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As mentioned earlier in this chapter, the data collected were analysed 
immediately so that the results could inform the data collection in the following phases. 
The three surveys, though being of the same design, consisted of questions that are 
modified with reference to the findings in the previous survey or were otherwise 
designed to suit the stage of development at the phase. 
Strategies for the Design of Student Questionnaires 
Three sets of student questionnaires were designed for this study. The first one, 
labelled S 1(a, b& c) in the appendices, was designated to Form 1 students when the 
school piloted its use of ICT in the English lessons. It was given out to all Form 1 
students near the end of the school year 2002-03 and it served as a pilot to this study. 
Students' comments on the use of ICT in their English lessons and their perceived 
change in learning style when ICT was used were collected from the questionnaire. 
This served as basic information about students' perception on the use of ICT in 
teaching and learning in the earlier stage of adoption of the educational change. It 
helped in locating points that were worth further investigation and exploration. It is 
worth noting that this group of students was in Form 4 in the school year 2005/06, that 
is, Phase 2 of the study and Form 5 in the school year 2006/07, Phase 3 of the study. 
The second one was modified from that used for the ImpaCT2 study in the U. K. 
The purpose was to collect information about students' usage of ICT both inside and 
outside classrooms. The results would contribute to the understanding of students' 
usage of ICT not only in learning but also in other areas. This questionnaire was well 
developed by the group of scholars in the U. K. and was a reliable tool to measure 
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the students' usage of ICT. It would be worthwhile to put this in the Hong Kong 
situation and look at the same category of questions in order to explore and compare the 
ICT usage of Hong Kong students with that in the U. K. This second set of 
questionnaires was modified and developed into two similar sets to suit the different 
subject combinations in Form 3 and Form 4&5 of the focal school. Though the results 
were not to be compared with the U. K. study due to the different time frames and 
difference in the education systems, the results could reflect the situation of ICT usage 
of students in learning. Student Questionnaire 2 (Appendices S2a, S2b) was for Form 3 
students while the Student Questionnaire 3 (Appendices S3a, S3b) was for Form 4 and 
Form 5 students. 
The Student Questionnaire 5 (S5a, S5b), was designed specifically for this case 
study. It would ask students to report on the frequentness of teachers' usage of ICT in 
lessons and their comments on it. Data collected would be useful for triangulation with 
teachers' report. Students' comments on whether they liked the use of ICT in learning 
or not and the advantages and disadvantages they perceived were also collected. This 
would help to understand how and why this educational change was adopted and 
implemented in the way it was in this school. Both Questionnaires 5 (Appendices S5a, 
S5b) and 2(Appendices S2a, S2b) & 3(Appendices S3a, S3b) were administered in the 
end of the school year 2006/07. 
Interviews with the principal, teachers and students 
Interviewing was a key method for collecting the core data in this case study. 
Using Grounded Theory methods for conducting interviews, `open-ended yet 
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directed, shaped yet emergent, and paced yet unrestricted' approach was used to collect 
interview data (Charmaz, 2006). All the interviews were recorded, transcribed and 
translated into English. The interview data was analysed together with the survey or 
questionnaire results and related documents or field notes of lesson observations. 
Interviews were taken with the principal, selected teachers and student groups 
during the research period. Choice of teachers to participate in this case study was 
important. Stake (2000) point out that the researcher needed to seek good samples to 
assure variety but are representativeness or typicality. He also stresses that stronger 
consideration has to be put on access. In this case study, accessibility did affect the 
choice of research period, choice of teachers and students for interviews, and even the 
choice of lessons to be observed and choice of documents to be studied. 
Design for the Interview with selected teachers 
The teachers selected according to the plan described in Figure 5-2 were 
interviewed two times, once in Phase 2 and the other in Phase 3. The interviews were 
semi-structured with some questions prepared with reference to the data collected in the 
teacher surveys and student questionnaires. It was mentioned earlier in this chapter that 
the researcher was at a senior position of the school. Bearing in mind that teachers 
might tend to give favourable comments on policies and positive answers to the usage 
and effects of using ICT, probing questions were used to elicit true feelings and verify 
the answers as far as possible. Also, the interview environment was arranged so that it 
was more like an informal chat than an interview. The purpose of the interviews would 
be made clear to the teachers to relieve them from any worries. 
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Two of the teachers were invited for deeper investigation. One lesson of each 
teacher was observed with their consent. After the lesson, they were asked to select 3 to 
5 students from that class for a focus group interview. These two teachers were 
interviewed one more time. These would be used to confirm the actual practice inside 
the classrooms and triangulated with the data from the teacher interviews. 
Design for the Group Interview with students after lesson observations 
Two student focus group interviews were conducted after the lesson 
observations. Students were invited to give feedback on the lesson focusing on the use 
of ICT during the lesson as well as their views on ICT usage for teaching and learning. 
The purposes of the meetings were to check the points observed from the lessons 
observed and collect information about students' attitudes towards teachers' use of ICT 
in lessons as well as the advantages and disadvantages they perceived. 
Questions asked mainly focused on their views on teachers' use of ICT in 
lessons, whether they liked teachers using ICT for teaching or not and what were the 
reasons. Comments on the way the teacher used ICT in the lesson observed and 
suggestions to the teacher were also included. They were also asked to comment on the 
amount and way of ICT usage in teachers' teaching and their learning. The data 
collected were then used to check against teachers' views and the data collected from 
student questionnaires. These results would triangulate with the amount and way of 
usage teachers reported. Any discrepancies between the answers would be studied 
carefully for the reasons. It would be helpful in understanding why teachers used or did 
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not use ICT in their teaching and thus facilitate the understanding of the change process. 
Design for the Interview with Principal B 
Principal B joined the school at the start of the school year 2005 to 2006 after 
Principal A resigned. An interview was designed to be carried out in Phase 3. One of 
the purposes was to collect information about how she felt about the situation of ICT 
usage of this school compared with that in schools where she used to serve. Another 
purpose was to get some information about her attitudes on the use of ICT in teaching 
and learning. The third purpose was to understand how she drafted the new ICT 
policies for this school and how they were implemented. 
As a new comer to the school from between Phase I and Phase 2 of the study, 
Principal B would be the most appropriate person for objectively describing the ICT 
environment of the school and the situation of the use of ICT in teaching and learning in 
the focal school. Open-ended questions were asked to elicit her views on the 
development of ICT in education in this school. Other questions were asked in order to 
understand Principal B's beliefs and her attitudes on the use of ICT. She was invited to 
state her preferred policies and strategies for the implementation of the educational 
change. Since principals are considered as the key leaders of change in schools, data 
about Principal B's beliefs and attitudes towards the use of ICT and her leadership style 
would help to understand how and why teachers change in this school. 
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CHAPTER 6 Analysing and Reporting Data : Grounded 
Theory Approach 
6.1. Introduction 
This chapter aims to give a brief description of the ways that the data would be 
reported and analysed in the following chapters. As stated in Chapter 4, the Activity 
Theory will be employed as the framework for presenting and analysing the changes in 
the school system. 
The quantitative data collected through questionnaires and surveys will be 
organised and analysed with the help of spreadsheet software while the qualitative data 
will be analysed in the light of Grounded Theory. Employing Grounded Theory 
methods, the interview data, field notes and document reviews were coded line by line 
at its initial stage and emerging themes were identified and organised in the following 
stages (Charmaz, 2006). The program, Nvivo, would be used to help in organising, 
coding and categorizing the qualitative data. The actual data collected will be reported 
and analysed under the framework suggested by the Activity Theory according to the 
three phases defined in Chapter 5. 
The focal school will be represented as activity systems at different phases for 
analysing the change process of using ICT in teaching and learning. In the activity 
systems, teachers were the subjects and teachers' teaching using ICT and students' 
learning using ICT were the objects. The outcomes will be the extensiveness of usage 
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and the effectiveness of using ICT in teaching and learning. 
6.2. Representation of the Focal School as an Activity System 
In this case study of the educational change of ICT in education, the 
effectiveness of teaching and learning was the major concern and more effective 
teaching and learning was the target outcome of the change. With the help of the 
framework of Activity Theory, the focal school system will be represented in 2- 
dimensions (see Figure 6-1). The mediating tools, the rules that might have driven the 
changes, the culture and the division of labour of stakeholders of the school contributing 
to the change process will be identified from both the quantitative and qualitative data 
collected. This framework could also help to study the relations between the data 
collected, compare and contrast them to track the changes and identify the factors 
affecting the changes. 
Within the school system, the principal, board of management, the alumni, 
parents, students and teachers were the stakeholders that had significant roles to play. 
The EDB, which was the government department that set up policies and make sure 
schools implement them, also played important roles in this educational change. It was 
also in control of the main resources by allocating funds to schools so that it might have 
significant influences on the change process. Therefore, hardware and software 
provision, teaching and learning resources and policies of EDB and the focal school 
would have been the mediating tools in the development. As the activity triangle could 
represent, these factors were explored and carefully studied in each phase in order to 
fully understand the change process in the focal school. Any other factors that 
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might have come into being were also captured and studied. A diagrammatic 
representation of the activity system is given in Figure 6-1. 
Mediating Artefacts (Tools and Signs): Hardware and Software; leaching and learning 
materials; school intranet; Government IT initiatives and School IT pollcles 
using leaching Object(s): IT' teachers' 
Students'learning using IT 
Subject(s): Teachers of utcomes: Increased use of 
IT in teaching 
She focal schon! 
and learning; Teachers taught more 
effectively and efficiently with the use of IT,, 
Students more interested in lessons and 
use of with the lea rnt better IT 
Rules: EDB policies; School 
policies; Community: Bohl, Principal, Division of Labour: School personnel-BoM, 
EDB requirements; External parents, students, alumni, school 
Principal, teachers, students, alumni, 
parents, Publishers and software School Review by EDB 
culture, society, nearby cities developers; Government 
-EDB and HKEAA, 
ESR team all have parts to nlaV. 
Figure 6-1: First representation of the activity system 
- 
the focal school 
Both quantitative data and qualitative data collected at different phases through 
various means would be analysed, cross-referenced and compared with each other in 
order to portray the school situation as accurately as possible. 
6.3. Development of ICT in Education in Hong Kong from 
Government documents 
- 
Changes in Government Policies 
The first and second ICT in Education Strategies declared by the Government 
were the main factors leading to changes in schools in Hong Kong. These policies and 
their review reports from the archive on the EDB website contain background 
information of the ICT environment of most schools, including the school of the study. 
Before the school year 2004-05, the EDB implemented a centralized scheme in the 
provision of hardware, software and manpower to schools. Procurements were done 
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by EDB and distributed to schools according to the class sizes of the schools so most 
schools were of almost the same standard. 
ICT in Education initiatives of the Hong Kong Government and their reviews 
The first ITEd strategy : "Information Technology for Learning in a New Era: Five-Year 
Strategy" (1997/98-2003/04) (EMB HKSAR, 1998) 
The Hong Kong Government announced the first five-year ICT strategies in 
1998 with an amount of HK$ 2,880 million (- £ 220 million) in capital cost and 
HK$260 million (-£ 20 million) in annual recurrent cost for its implementation in about 
400 secondary schools and 600 primary schools. It was followed by a series of 
strategies and investments for supporting the implementation of the policy which 
incurred an additional capital cost of HK$334 million (-£ 25.7 million) and annual 
recurrent cost of HK$294.5 million (-£ 22.7 million) for the recruitment of ICT 
coordinators and support for facilities for students use in afterschool hours. The 
emphases were `access and connectivity', `teacher enablement' and `curriculum and 
resource support' (EMB HKSAR, 1998). 
In this first ITEd strategy, teachers were not expected to become computer 
experts but they were required to reach the ` comfortable level' which meant that they 
were capable of using ICT tools and resources available on the Internet and the Intranet 
for teaching and learning. Schools were also required to have at least 25% of teachers 
reaching the `competent level' which means that they could handle computer 
networking, resolve simple hardware and software problems, make more advanced use 
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of authorware for lesson preparation and so on. It also required each school to have one 
to three teachers at the `creative level', that is, the teachers could design, manage and 
evaluate the school's ICT system and the instructional materials with the use of ICT. As 
stated in the document, their responsibilities included choosing appropriate ICT 
equipment to meet a school's needs, giving advice to teachers on matters relating to the 
use of ICT in teaching and promote the ICT culture in the school. 
The report of the reviews conducted by tertiary institutions gives the remark that 
the 5-year strategy had successfully provided the necessary infrastructure for ICT in 
education to take-off (EMB HKSAR, 2004b). 
Situation of ICT Usage in Hong Kong Secondary Schools in Early 21 S` Century 
From surveys of the overall study, student-computer ratio of Hong Kong 
secondary schools was 7.6 by 2004. Data collected in mid-2003 by the Census and 
Statistics Department showed that 91.3% of students aged 10 or over had computer at 
home and among them 92.6% had their computers connected to the Internet. With the 
additional funding from the EMB, all students can have access to the Internet outside 
school hours. 
In the Education Reform proposed by the Education Commission in 2000, `The 
use of Information Technology for interactive learning' was given as one of the 4 key 
tasks to promote learning to learn in order to achieve the seven learning goals for the 
short-term targets of curriculum reforms 2001-06 (CDC HKSAR, 2001a: p. 7). IT skill 
is one of the 9 generic skills to develop. The Curriculum Reform document 
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published in 2001 reinforced the role of ICT as a tool to support the reforms which had 
an emphasis on interactive learning. Though the reports showed quite high percentage 
of teachers used ICT in teaching across all key learning areas, it was realised that the 
teaching strategy largely remained teacher-centred (EMB HKSAR, 2004a). 
It is also reported that some professional networks to collaborate efforts of 
schools, such as the `Centres of Excellence on IT in Education' (CoE), were set up 
during these early years of development. These professional networks also advised on 
teacher training and promotion of ICT activities, suggested ways to integrate ICT into 
curriculum and piloted new technology and pedagogy. During the same period of time, 
HKEdCity, a professional educational portal in Hong Kong, was set up with the QEF to 
provide teachers with rich learning resources and platforms for communication. It also 
became the most popular education portals for teachers and then developed into an e- 
learning and e-business platform for teachers, parents and students. Besides, there were 
hundreds of activities organised by professional bodies as well as private companies to 
promote ICT in education (EMB HKSAR, 2004a). 
From various studies to evaluate the pedagogical and other impact of ICT in 
Education, the development in infrastructure and training was confirmed to be a success 
in the first 5 years. However, reports also pointed out that it needed more development 
in pedagogical practices (EMB HKSAR, 2004a). 
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The second ITEd strategy: "Empowering Learning and Teaching with Information 
Technology" Strategy (2004/2007) (EMB HKSAR, 2004a) 
Based on the reviews of the first IT strategy, the second ITEd Strategy was 
announced in 2004 with the following goals: `To empower learners with IT'; `To 
empower teachers with IT'; `To enhance the Leadership Capacity of Schools for the 
Knowledge Age', `Enriching Digital Resources for Learning', `Improving IT 
Infrastructure and Pioneering Pedagogy Using IT', `Providing Continuous Research and 
Development' and `Promoting Community-wide Support and Community Building' 
(EMB HKSAR, 2004a: p. 12). 
It was emphasized that for successful implementation of ICT in education, the 
leadership and direction of the government were important in building the necessary 
culture, organising activities and providing resources and support of school heads as 
visionary leaders as well as teachers as practitioner of appropriate pedagogies. 
Professional development was emphasized for empowering teachers to use ICT for 
curriculum and pedagogical innovations. The government would support the 
development of online and off-line platforms for teachers to exchange experiences and 
good practices as well as undertake action-oriented research in order to achieve the aims 
(EMB HKSAR, 2004a). 
In this second ICT in Education strategy, the Education and Manpower Bureau 
of the Hong Kong SAR government had the vision that 
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"Students, teachers, schools and other stakeholders will use IT 
effectively as a tool for enhancing the effectiveness of learning and 
teaching, with a view to preparing our students for the information 
age, turning schools into dynamic and interactive learning institutions, 
and fostering collaboration among schools, parents and the 
community" (EMB HKSAR, 2004a: p. 10). 
Together with this strategy was another large investment to upgrade the 
networks and computer systems in schools. Different parties of the communities were 
involved to support the development. The importance of ICT in teaching and learning 
as perceived by the Hong Kong government was reflected in the curriculum reform 
documents: `Using information technology for interactive learning' was one of the four 
key tasks to promote effective learning and teaching and `IT skill' was considered to be 
one of the nine generic skills to acquire and construct knowledge (CDC HKSAR, 2001 a: 
p. 7). Schools were required to include ICT in Education in their annual plans as well. 
6.4. Development of ICT in Education in the Focal School 
Before 2004, the government mainly employed a centralised scheme in enforcing 
its policies including the ICT in education policies. The government was responsible 
for the procurement of equipment and services and allocate to schools according to the 
number of classes of the schools. Therefore, all the schools, with the exception of a few 
with strong support from their stake-holders or the private sector, were almost the same 
in terms of hardware and software provision and ICT support services. Any differences 
came from the teachers' adoption and usage of ICT in teaching and learning. The focal 
school was among schools with a common ICT provisions. The following is a 
description of its development from a review of the minutes of staff meetings and 
circulars about the provision of hardware and software. It is important to present 
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these data because they provide more comprehensive information about the context in 
which the focal school of this study was situated. 
Introduction of ICT in Education in the Focal School 
Computer Studies was formally introduced into the focal school as a senior 
secondary subject in the early eighties. About twenty stand-alone computers were 
installed with government funding for piloting the Computer Studies curriculum. 
Gradually, the Computer Studies curriculum was extended to Form 7 and the junior 
secondary levels in the nineties. In the early nineties, there were around 50 stand-alone 
computers in two computer rooms mainly for teaching computer subjects and a few 
more in the general office for administrative work. The school started using computers 
for recording students' personal data, attendance and other performances, as well as 
generating student reports and timetabling in the late eighties. The School 
Administration and Management System (SAMS) was set up by the government in 
early nineties to support schools in doing administrative work. 
Improvement of ICT Infrastructure and Its Usage for Teaching and Learning 
As soon as the first 5-year ICT strategy was launched by the government in 1998, 
the school upgraded all the computer systems and improved the infrastructure and 
connectivity with the funding provided. In the late nineties, the school had a total of 
104 computers with a student-computer ratio of about 10 to 1 and 10 LCD projectors. 
The desktop computers and LCD projectors were installed in laboratories and special 
rooms such as the Design and Technology Workshop, Home Economics Room and 
Lecture Room. Besides, eight desktop computers were installed in a teacher 
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computer-room for sharing among fifty teachers. All computers were connected in a 
local area network and to the Internet. 
In 2000, twenty four notebook computers and three extra portable LCD 
projectors were available for teachers to use in classrooms. Teachers needed to book the 
notebooks and LCD projectors in advance and a technician would help to set them up in 
the classrooms if they requested for it. Principal A allocated a small amount of school 
fund to install network nodes on all teachers' desks to enable teachers to use notebooks 
on their own desks in order to encourage them to use ICT for administrative work, 
lesson preparation as well as teaching and learning. Later in 2004, one classroom on 
each floor was installed with a LCD projector so teachers could connect it to their 
notebook computer and this could encourage more ICT usage in teaching. However, 
since those rooms were homerooms of some classes, teachers could only use them when 
students were attending lessons elsewhere in the school. Due to the inconvenience, the 
use was still rather low. 
The school successfully applied for the setting up of the MMLC with the QEF in 
1999. According to government specification, 45 desktop computers and related 
equipment were installed in the MMLC which was specially designed for use as a 
language laboratory. The school started piloting the use of ICT in teaching while the 
school was preparing for the setup of the MMLC. The time table of a computer room 
which could accommodate only 20 students was modified to allow for double lessons 
per alternate weeks for Form 1 English lessons. School funds were allocated for the 
purchase of software packages. As soon as the MMLC was ready for use in 2000, the 
pilot scheme extended to Form 2 and gradually to Form 3. It then became a policy 
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of the school to set aside a double lesson per week for learning English in the MMLC. 
The pilot scheme could start earlier than the completion of the MMLC because the 
Form 1 English classes were split up into groups of twenty students each, and could be 
accommodated in the sub-standard computer-room. 
Starting with a small group of English teachers, Principal A strategically planned 
for the implementation of ICT in teaching and learning. Training workshops were given 
by the software provider to the English teachers to prepare them for using it in their 
lessons. The technical skills of using the software, the rationale of the design and the 
pedagogy were explained to the teachers. Together with the computers in the MMLC, 
the student-computer ratio went up to 7 to I while the average for the secondary schools 
by that time was 7.4 to 1. Furthermore, Principal A had successfully appealed for 
donation from former students for the installation of LCD projectors in all classrooms 
and the project was finished near the end of the school year 2004-05 which is also the 
end of Phase 1 of this study. 
The focal school joined a program launched by a university in Hong Kong for 
setting up a school Intranet system in the early 2000s. All teachers and students were 
given accounts to use the system since 2003. However, teachers were not active in 
using the system. Neither teachers nor students used the system voluntarily until Hong 
Kong schools were forced to close schools for one or two weeks due to the outbreak of 
the Severe Acute Respiratory Syndrome (SARS). Many schools began using the 
Intranet systems for teaching and learning during the suspension period so students 
would not miss too many lessons. The focal school also reconsidered the use of the 
system which the school had subscribed free of charge. By the end of the school 
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year 2004-05, the school subscribed for another Intranet System, eClass, which was 
more popular and provided more online facilities. Though the school encountered a 
change of principal by the end of the same school year, the new principal, Principal B, 
welcomed the new system and proceeded with the installation. The system was ready 
for use at the start of the school year 2005/06. Principal B got the school funding to 
provide all teachers with notebook computers near the end of 2005 and installed 
workstations in all classrooms in the school year 2006/07. 
Teacher Training and Support for Using ICT in Teaching and Learning 
The government recognized the need for support for the development of using 
ICT in teaching, a number of funding were available for schools to apply for the 
recruitment of technical support staff and ICT coordinators. The focal school also 
successfully applied for the funding to acquire the Technical Support Service (TSS) 
from a company and hired an extra teacher to release the work load of one or two 
teachers who had taken up administrative work due to the extended use of ICT 
(Appendix D4a). Teachers could then get technical support from these additional staff 
for using ICT at school. The school started planning for its development for using ICT 
in teaching and learning and gave training to teachers. The school also required 
department heads to include the use of ICT for teaching in their subject year plans 
(Appendix D4a). 
The first 5-year IT strategies introduced in 1998 provided funding for school 
based training and courses organised by the government. Schools were encouraged to 
organise training for their teachers with the aim of achieving the IT competency 
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levels required by the government. According to the policy, all teachers had to reach the 
basic IT skills (BIT) level, 25% teachers to reach the Intermediate IT skills level (IIT 
level) and two teachers reaching the advanced IT (AIT) level before the end of the 
school year 2003 (EMB, HKSAR, 1998). The focal school satisfied all these 
requirements by the end of the school year 2003-04. It was considered as a strength of 
the school in the IT plan (Appendix D4a) that teachers, after attending the training 
courses, were willing to try to use IT for teaching. The school had required all subject 
panel heads to include some usage of ICT in their lessons in their subject plan and put 
`Using IT in teaching and learning' as one of the major concerns of the school year 
2004-05. The policies of both the government and the school had shown their 
determination to implement the use of ICT in teaching and learning. Table 6-1 is a 
summary of the government and school policies concerning ICT in Education and the 
key events relating to the infrastructure and provision of software and hardware. 
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Table 6-1: Policies and events related to the develonment of ICT in Frlncatinn in the fni-a1 crhr -1 
Phase Time Government Focal school Remarks 
1998 First 5-Year ITEd Strategy 
- 
Computers upgraded and 
- 
teachers 
announced; connected in a LAN and to the participated in 
- 
Required teachers in schools to Internet; Student-computer ratio both 
meet different levels of ICT was 10: 1; government 
competencies; 
- 
ICT skills training given to organised and 
- 
Required schools to set up ICT teachers; school based 
1999 in Education plans; 
- 
Installed 10 LCD projectors in trainings; 
- 
Grants to schools for ICT Labs & special rooms; 
infrastructure and connectivity; 
-A few portable LCD and 
- 
Trainings organised in notebook computers for use in 
connection with tertiary classrooms; 
institutions; 
- 
Recruitment of ITC & TSS 
2000 
- 
QEF for the recruitment of 
- 
Started the pilot scheme of using 
Technical Support Staff (TSS) ICT in Junior Form English 
and IT coordinator (ITC); Lessons in Form 1; 
- 
QEF for setting up MMLC in 
- 
Set up the MMLC; 
schools; 
- 
Pilot scheme extended to Form 1 
- 
Professional development to 3 in the MMLC; 
programs supported by tertiary 
- 
Student-computer ratio went up 
institutions. to 7: 1 
1 2003 
- 
Invited universities and private 
- 
Subscribed to an Intranet system; - Outbreak of 
sector to develop Intranet 
- 
Teachers learnt to use the SARS and 
systems; Intranet system during closure of schools closed 
- 
Set up an Intranet system for school; for few weeks; 
teachers, HKEdCity. 
- 
Notebook computers and LCD 
- 
Review of the first ITEd projectors available for teachers 
Strategy; to borrow for use in classrooms; 
- 
Consultation for the 2"d ITEd 
- 
Some teachers used ICT for 
Strategy. teaching in Laboratories but very 
few used ICT in classrooms. 
- 
All teachers satisfied the basic 
requirement of the government; 
- 
Subject departments included 
use of ICT in their annual plans. 
2004 Second ITEd Strategy 
- 
Improved ICT infrastructure of 
announced the school including a wireless 
- 
Matching Grant for the network; 
2005 improvement of ICT 
- 
LCD projectors installed in all 
infrastructure as well as the classrooms with donations from 
setting up wireless network; the alumni; 
2 2005 
- 
Change of principal; 
- 
Subscribed for a new Intranet 
system, eClass; 
- 
IT seed teacher scheme; 
- 
Each teacher was provided with 
a notebook computer; 
2006 
- 
Lesson observations (by peer or 
senior using ICT or reading. 
3 2006 
2007 
- 
All classrooms were installed 
with desktop computers. 
_ 
153 
CHAPTER 6 Analysing and Reporting Data 
6.5. Report of data collected from the case study 
Collection of Phase 1 data of the present study started in 2003. When the plan 
was first drafted, the many changes between 2003 and 2007 had not been anticipated. 
Thus, data collected through teacher surveys, student questionnaires, interviews and 
lesson observations as planned beforehand were subject to modifications and 
adjustments. Other data that had emerged and thought to be useful for this study were 
also collected though they were not in the original plan. However, there were also some 
data that could not be collected as scheduled due to unforeseeable reasons. For example, 
two of the teachers participated in the research in Phase 2 left the school before the 
second interview was carried out. 
Actual data collected included three teacher surveys, three different sets of 
student questionnaires, one given out in Phase 1, the other two in Phase 3 collected for 
different purposes, an interview with Principal B, one or two interviews with selected 
teachers and group interviews with students of two of the selected teachers, written 
comments collected on School Self-Evaluation days from students and teachers. Data 
collected in the three phases are recorded in Tables 6-2(a), 6-2(b) and 6-2(c) respectively. 
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Table 6-2 (a): Aims and nurnoses of data actually collected in Phase 1 
Phase 1 Quantitative Qualitative Data Aims and Purposes Remarks Data 
Pilot FI Student The following information 
-Q and A in 
stage Questionnaire collected: Chinese; 
May 03 (Si a, b, c) 
- 
Students' view/comments on - Given out to the 
lessons using ICT; whole class. 
- 
Students' view on teachers' role 
when ICT was used; 
The aim: 
- 
to guide the design of student 
questionnaires and teacher 
surveys in the following 
phases. 
July 03 Q&A issued to a F1 To collect information about the Open-ended 
English teacher who situation of use: questions given out 
was also the English 
- 
How often teachers used ICT in and written 
department head (Ti) teaching F. 1 English; responses received. 
- 
How they used ICT in 
teaching; 
- 
Their views / attitudes towards 
the practice; 
- 
Any comments or suggestions. 
July 03 Document analysis To look for the following English versions 
To 
- 
Policy paper of the information: downloaded from 
Aug 05 government and 
- 
Background information for the the government 
reviews understanding and construction official website. 
of the contextual environment 
of the focal school; 
- 
Roles played and rules given 
by the government for ICT in 
Education. 
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Table 6-2 (b): Aims and purposes of data actually collected in Phase 2 
Phase 2 Quantitative Data Qualitative Data Aims and Purposes Remarks 
Sept 05 Document analysis: To collect information / Documents 
to 
- 
Policy paper of the evidence about the policy of retrieved from 
Aug 06 school (Dn) including using ICT in teaching: school server 
school plan, IT plan, 
- 
Information about school 
IT seed teacher policies towards the use of 
minutes, etc. ICT in teaching and learning 
- 
External School 
- 
Provision of hardware and 
Review report & e- software 
notices, etc. 
Dec 05 Teacher To collect information on Ts': Collected online 
To Survey 1 
- 
Amount of ICT usage in with an e-notice 
Jan 06 (TY 1) teaching; inviting teachers to 
23 respondents 
- 
Ways of usage; answer the questions 
- 
Comments. voluntarily. 
Feb 06 School Self Evaluation Open-ended questions to Written comments 
- 
Teachers' Data (TX 1) collect: collected on a SSE 
- 
comments on the hardware day. 
and software of the school 
computer systems 
- 
any comments on the usage of 
ICT for teaching and learning 
- 
comments on the provision of 
notebook computers 
-- 
any other suggestions by 
teachers 
April 06 School Self Evaluation Open ended questions for Ss' Written comments 
- 
Students' Data (SX) to collect: collected on a SSE 
- 
comments on the hardware day for students 
and software provision; 
- 
comments on the usage of 
ICT for teaching and learning; 
- 
suggestions for improvement. 
July 06 First interviews with 6 To collect information from All conducted in 
teachers (Tnl) Ts': Cantonese and 
- 
Amount & views of usage of recorded. 
ICT for teaching; 
- 
Reasons for using/not using 
ICT for teaching. 
July to Teacher To keep track of any change(s): - collected online 
Aug 06 Survey 2 
- 
Amount of usage of ICT in with an e-notice 
(TY2) teaching invited teachers to 
12 respondents - Ts' ways of usage; answer voluntarily; 
(anonymous) 
- 
Reasons for change or not; - their names were 
- 
change in practice; kept anonymous. 
- 
Order of importance of the 
reasons. 
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Table 6-2 (c): Aims and nurnoses of data actually collected in Phase 3 
Phase 3 Quantitative Data Qualitative Data Aims and Purposes Remarks 
Dec 06 Interview with To collect information about: 
- 
Done in English 
Principal B (TP) 
- 
Principal's beliefs/ reasons for the and tape recorded 
ICT policies; 
- 
P's view on hardware and 
software provision; 
- 
P's strategies for the 
implementation; 
- 
Principal's view on Ts' use of ICT 
for teaching; 
- 
P's view on the progress. 
Sept 06 Lesson To collect the following - One F5 lesson and 
To observations of information by observation: one F1 lesson 
Aug 07 two selected 
- 
Evidence of ICT usage in observed; 
teachers (D 12) teaching 
- 
Field notes taken. 
- 
Ways of usage in teaching 
- 
Students' responses to teachers' 
use of ICT in teaching. 
Sept 06 Student focus To collect the following - Done after the 
To groups information: lessons were 
Aug 07 (SG 1& SG2) 
- 
Students' responses and views on observed; 
lessons using IT; - Done in Cantonese 
- 
Students' comments on teachers' and all were 
usage. recorded. 
Feb. 07 Second To collect information about their All done in 
Interview with progress in the use of ICT in Cantonese and were 
the selected teaching: recorded. 
teachers 
- 
Changes in the amount of usage; 
(Tn2) 
- 
Change in ways of usage; 
- 
Their reasons for any change of 
practice and their comments. 
- 
Their views and attitudes towards 
the use of ICT for teaching and 
learning. 
July 07 Questionnaire 5 To collect information about - Questionnaires 
(S5a, b) for F. 1-5 
- 
Ss' views on using ICT for were in Chinese; 
students; learning - Students answered 
Questionnaire 2 
- 
Ss' ICT usage at school for the questionnaires 
(S2a, b) for F. 3 school work, outside school for in lessons. 
students ; school work and for other 
Questionnaire 3 purposes 
(S3a, b) for F. 4 & F. 5 
-- 
Ss'way of using ICT 
July to Teacher Survey 3 To collect information about any - Similar to Teacher 
Aug 07 (TY3) change in practice or perceptions: Survey 2; 
- 
20 respondents - Amount of ICT usage in - Done online with 
(anonymous) teaching; names anonymous; 
- 
Ways of usage; 
- 
Change(s) they perceived; 
- 
Reasons for changes / no change 
in practice; 
- 
Order of importance of the 
reasons given. 
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Tables 6-2 (a), (b) and (c) show the quantitative and qualitative data collected in 
each of the three phases in chronological order with brief descriptions of their purposes. 
Collection of school self-evaluation data and ESR report were not in the data collection 
plan but emerged during the research period. The online teachers' survey was also the 
result of the setting up of the school Intranet eClass in the beginning of Phase 2, 
otherwise, the teacher surveys had to be given out in hardcopy. All of the data collected 
are put in the Appendices for reference and their labels used are put inside brackets in 
the tables. The analysis of these data will be reported according to the three phases 
respectively in chapters 7,8 and 9. A cross-phase analysis of the three will be given in 
Chapter 10. 
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CHAPTER 7 Analysis of Phase 1 Data 
7.1. Introduction 
Phase I of the study was designed as a pilot study. Data collected in this phase, 
mainly from May 2003 to August 2005, included the school documents, a Form 1 
student questionnaire and a teacher questionnaire. Table 6-2(a) on page 155 gives a 
summary of the data collected with the aims and purposes for collection. In this chapter, 
the data collected in Phase 1 will be reported and analysed. The results will be 
represented in an activity system. The analysis of data will be guided by the framework 
suggested by Activity Theory as described in Chapter 3 in order to portray the situation 
of ICT usage in teaching and learning of the school in this phase. 
7.2. Data collected for Phase 1 
Phase 1 of the study was the period when the school piloted the use of ICT in 
teaching English with the software packages installed in the computer room and the 
MMLC. During this period, ICT in education was not yet very popular but was rapidly 
developing in Hong Kong schools. There were big changes in infrastructure, hardware 
and software provision as well as supports given to teachers and schools. These 
changes were brought forward by the joint efforts of the government, tertiary and 
educational institutions, private sectors, the school management boards and not the least, 
the school principals. 
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According to the data collection plan, a questionnaire was designed to collect 
from the Form 1 students their opinions on using computers in learning English in the 
MMLC or the Computer Room. In May 2003, the Student Questionnaire 1 (Appendices 
S1a, b& c) was given out to all Form 1 students. Another questionnaire with open- 
ended questions was given to the English Department head in July 2003 to collect her 
opinions about teachers' use of ICT in teaching and learning in the Form 1 English 
lessons. It should be noted that the department head was also an English teacher 
teaching Form 1 during this period. Before reporting the data collected in this phase, 
the key events that had happened during Phase I will be highlighted in order to provide 
background information about the changes in the focal school. 
7.2.1. Key events in Phase I 
The key events that might have brought about changes and affected the 
development of ICT in education included the two ICT in Education initiatives declared 
by the Hong Kong government and the big improvements in infrastructure, hardware 
and software provisions and supports given resulting from the huge amount of 
investments that came with the initiatives. The school policies were also important 
factors affecting teachers' use of ICT in their teaching. 
ICT in Education Initiatives by the Hong Kong Government 
One of the major events that had brought about a breakthrough in the 
development of ICT in Education in Hong Kong was the introduction of the first 5-year 
IT in Education Strategy by the government that came with a large amount of public 
money for the hardware provision and connectivity. The accelerated improvement 
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in infrastructure and hardware laid the foundation for big leaps in the development of 
using ICT in teaching and learning. It set forth guidelines and provided opportunities 
for teachers to learn the skills and prepare themselves for the change in their teaching. 
It aimed to transform school education from a largely teacher-centred approach to a 
more interactive and student-centred approach. According to the evaluation report 
issued in 2005, all teachers reached at least the basic level of ICT competency and used 
ICT for at least 25% of their lessons and this first 5-year IT strategy was commented as 
`successful' (EMB HKSAR, 2005). 
The second ICT in Education Strategy was launched in 2004 after the 
evaluations of the first one and the consultations with different parties were carried out. 
The main theme of the second strategy was empowering teaching and learning with 
Information Technology. ICT focused on the further integration of ICT into the learning 
and teaching process. The strategy was a student-centred one and aimed to enhance 
community-wide support for a sustainable development of ICT in education (EMB 
HKSAR, 2004a). Improving ICT infrastructure and pioneering pedagogy using ICT 
were the strategies. Schools were required to write a 3-year plan in order to apply for a 
matching grant for the improvement of the ICT infrastructure from the government. 
They needed to get support from their communities, stakeholders, the businesses or any 
other organizations in order to get the grant from the government. This matching grant 
format was adopted so as to involve other parties of the society to contribute and show 
their support to education. At the same time, a number of professional groups formed 
from teachers and educators from tertiary institutions were set up to try out practices of 
using ICT in teaching and learning and give support to teachers. The Hong Kong 
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Education City (HKEdCity), Centre for ICT in Education (CITE) and Association of 
ICT Leaders in Education (AiTLE) were some of the examples. 
Development ofICT in Education in the Focal School 
As a result of the two ICT initiatives, the focal school had significant 
improvements in both its ICT infrastructure and its planning for implementing the use of 
ICT in teaching and learning. The following is a summary from the review of 
government and school documents in Chapter 6. 
Improvement in ICT Infrastructure and Hardware Provision 
With the funding for the first and second initiatives, the school had great 
improvement in its ICT infrastructure, including the increase in the number of 
computers for both students and teachers throughout the years from 1998 to 2005, the 
establishment of networks in the school and broadband connection to the Internet early 
in the 2000, the setting up of a MMLC in 2000 and a wireless network in 2005. These 
initiatives all contributed to lay the foundation for using ICT for teaching and learning. 
With the donation from alumni, all classrooms were installed with LCD projectors to 
facilitate the use of ICT for teaching in classrooms in 2005. Other facilities such as 
network nodes installed in staffrooms and provision of a certain number of notebook 
computers for teachers' use in the late nineties prepared teachers for the implementation 
of use of ICT in teaching. 
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School Policies for ICT in Education 
In the focal school, the use of ICT in teaching and learning of subjects other than 
Computer Studies started in the late nineties. The school set up plans to pilot the use of 
ICT for junior form English lessons as soon as the MMLC was set up in early 2000. As 
required by the government, the school provided school-based training to teachers and 
organised sharing sessions for teachers to demonstrate the usage of ICT for lessons. 
They were also given opportunities to attend training organised by the government and 
other tertiary institutions. There were also training sessions for the use of the Computer 
Assisted Learning (CAL) packages given by software developers. Not only the skills in 
using the software, but the pedagogies of using it were also emphasized. 
In line with the government policies, the school put the use of ICT in teaching 
and learning one of its major concerns and required all subject panel heads to include its 
usage for not less than 25% of the lessons for their subjects. The school also recruited 
an ICT support staff with the government funding, appointed a teacher to be ICT 
coordinator and set up an ICT team to plan for the development of ICT usage. Although 
teachers did not have their own notebook computer, they could borrow notebooks and 
LCD projectors from the school for use in lessons. A support staff could help install 
them in the classrooms. However, only some teachers used computers for teaching in 
the laboratories and a few used notebook computers in classrooms occasionally. 
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Other Events 
A key issue affecting the development of using ICT in education was the 
outbreak of SARS in Hong Kong in March 2003 during which time schools were 
suspended for a number of weeks. It speeded up the development of e-platforms for 
teaching and learning. Both the government and schools found it a possible solution for 
continuing teaching and learning through the e-platforms during the suspension of 
schools. The focal school had also subscribed the use of an Intranet system and given 
all teachers and students an account for using it. However, the system was not well 
received by the school and was not actually used as much as it was desired. 
Another important event for the focal school was the change of principalship by 
the end of Phase 1, that is, the end of the school year 2004-2005. The leadership style 
as well as the belief and attitude of Principal B towards the use of ICT in teaching and 
learning marked a period of change in Phase 2. 
7.2.2. Results of the Questionnaire given to Form 1 Students 
In the early 2000's, Form 1 students were assigned to different classes according 
to their results in the pre-S 1 attainment tests. The top 40 were assigned to 1 R, the next 
80 were assigned to 1W and 1B according to their results in English with those who 
scored higher put in 1W and the rest in 1 B. The remaining 40 students were then put in 
1 G. Students in 1R and 1W were mixed together and then divided into three groups, A, 
B and C, for English lessons according to their English results in the pre-S1 attainment 
test. Similarly, students in the other two classes were also divided into three groups, D, 
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E and F, according to their results in English. As a result, group A consisted of about 30 
students with better results in English, Group B and C followed in order. Students in 
Groups D, E and F belonged to the weaker half in terms of English results in the pre-Si 
attainment test and they were arranged with group D having better results in English and 
Groups E and F followed in order. 
Near the end of the second term in May 2003, a Student Questionnaire 1 
(Appendices Slb) was given to the Form 1 students and the results were collected right 
after they had finished answering them. The questionnaire in Chinese, the translated 
version and the results were put in Appendix Si (Si a, b& c). The following is a 
summary of the results. 
There were 149 questionnaires returned from the students. Among them, 54% 
were boys and 46% were girls. Except three missing data, 99.3% of the students had 
computers at home. That is, only one said that he/she did not have a computer. The 
overall results showed that a little more than one third of the students said that they had 
lessons in the MMLC for more than 5 times throughout the year. 77% of the students 
commented that the number of lessons in the MMLC was insufficient. The majority 
(88%) of students expressed that they liked to have lessons in the MMLC. The major 
reasons given included `freer environment' and `more fun in learning'. Less than 20% 
students chose `more effective' as a reason and only a few thought that they were `closer 
to the teacher' in the MMLC. Respectively 38%, 29% and 23% students chose `learn 
slower than before', `less interaction with teachers/classmates' and `waste of time and 
troublesome' as the disadvantages of lessons in the MMLC. Only a few students felt 
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that it was `boring'. 
Figure 7-1 to Figure 7-8 show the results of the questionnaire and compare the 
opinions of the 'Better English' and 'Weaker English' groups. The total number of 
students in the three 'Better English' groups, A, B and C is 82 and that in the `Weaker 
English' groups, D, E and F is 66, which is 15% fewer than the `Better English' groups. 
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Figure 7-1 Number of lessons in the MMLC 
How many times have you been to the NLNILC for 
English lessons? 
60ý 
5. 
40 
OBetter Eng fish 
"Weaker Enclish 
`n 
. 
1 
0 
lI 
0-5 6-10 11-20 : 20 
Figure 7-2 Number of English lessons in the MMLC 
From Figure 7-1 and Figure 7-2, it can be seen that the `Better English' groups 
had more lessons in the MMLC than the `Weaker English' groups. More students in the 
`Better English' groups than in the `Weaker English' said that they had 6 to 10 lessons in 
the MMLC. The majority of students, 130 out of 149, thought that they did not have 
enough lessons in the MMLC. Figure 7-4 shows that 132 out of 149 expressed that they 
liked to have lessons in the MMLC. 
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Figure 7-5 Advantages of having lessons in MMLC 
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Figure 7-5 and Figure 7-6 show that most students felt that `freer environment' 
and `more fun in learning' are the advantages of having lessons in the MMLC but many 
of them found that they `learned slower than before' and `had less interaction with 
teachers and classmates'. About one quarter of them thought that it was a `waste of 
time and troublesome' to have lessons in the MMLC and a few of them felt it boring. 
Concerning the ways of usage, students expressed that they had used, in order of 
popularity of choice, e-mail for communications, word processor for writing and CAL 
for learning grammar during the English lessons in the MMLC. 
\Vhat leamine method de you use for English lessons 
III tile 
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Figure 7-8 Roles students wish teachers take on in MMLC 
Figure 7-8 shows that more students liked their teachers to assist them to learn 
and pass on knowledge but fewer students liked teachers playing the role of instructors 
or coaches. In practice, relatively more students found that teachers played roles to 
assist learners but teachers played roles of passing on knowledge and instructors as 
reflected in Figure 7-7. The biggest difference between the roles teachers actually 
played and that of students' expectation was being instructors. Data showed that lessons 
in the MMLC still inclined to be teacher-centred. The total percentage of students 
saying that teachers played the role of passing on knowledge and being instructors is 
higher than that of assisting learners and coaching students. Almost equal percentages 
of students expressed the wish that teachers should assist learners and pass on 
knowledge. 
Overall, students pointed out that they had fewer than 10 lessons in the MMLC 
throughout the year and those were mainly English lessons. A large proportion of 
students expressed that they liked or very much liked to have lessons there. The 
advantages were mainly more fun in learning and freer environment. However, there 
were also disadvantages such as they learn slower, less interaction with teachers or 
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classmates and waste of time and troublesome. Students found that teachers mainly 
played the role of instructors, passing on knowledge and assisting learners but they 
preferred them to assist learners and pass on knowledge rather than playing the role of 
instructors or coach. 
7.2.3. Results of Questionnaire given to the English Department Head 
A questionnaire with open-ended questions was given to the English Department 
head who was also a Form I English teacher to collect her opinions on lessons in the 
MMLC. A record of the questions and answers was given in the Appendix TQ I and the 
results are summarised in the following. 
Firstly, the teacher reported that she used the MMLC as assigned but the use was 
limited to 6 to 10 times in the school year due to the outbreak of SARS in Hong Kong 
and suspension of the school for a few weeks. The ways computers were used include 
`using word processors for writing', `emails for communications', `Dynamic English 
(CAL program) for Grammar' and `Searching for information on the Internet'. 
Secondly, she observed that students became `active' in using their computers 
and the teacher became relatively `passive' in those lessons. In the conventional 
classrooms, the teacher played a `stronger' and `more explicit' role as an instructor, a 
coach and a facilitator than that they played in the MMLC. In the MMLC, she became 
`passive' since students would not listen to her instructions once they started working 
on computers. She therefore had to explain in details for all the steps of operating the 
computer and playing the software to the students before they started doing anything. 
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The teacher pointed out the advantages that the use of ICT was good for 
motivating students, catering for individual differences and providing rich resources for 
obtaining information. She also agreed that computers could help and facilitate learning. 
The disadvantages she expressed include technical problems, teachers' confidence in 
using the equipment and difficulties in monitoring and managing students. The teacher 
emphasized the need of ICT training for teachers and technical support during lessons 
since teachers might encounter technical problems while using computers in classrooms. 
7.3. Activity System 1 (AS, ): The Focal School at Phase I 
In order to represent the school as an activity system focusing on its 
development for using ICT in teaching and learning, the aims of analysing the data are 
to identify the components of it and locate the factors that facilitate and those that 
inhibit the development. Therefore, when the results are reported in the above section, 
the terms that teachers and students used to describe the facts and situations as well as 
the advantages and disadvantages they perceived are noted. These terms will be used 
for the description of the activity system in the analysis of data. Discussions will also 
take into consideration the influence of the wider context which included the school 
community, the Hong Kong educational system, the Hong Kong government and the 
neighbourhood cities. Data from the government and school documents will be used. 
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7.3.1. The School Context at Phase I of the Study 
A summary of the situation of the school from the review of government and 
school documents in the previous section helps to describe the school context at Phase 1 
of this study. 
Hong Kong Education System 
The Hong Kong Government first launched the Digital 21 Strategy in 1998 
(ITBB HKSAR, 1998) and updated it in 2001 and 2004 (ITBB HKSAR, 2004), showing 
its determination in keeping Hong Kong in the forefront of information and 
communications technology (ICT) development. Reports in the 2005 Hong Kong year 
book (HKSARG) also recognized the great strides made in the adoption of ICT by the 
whole community with the right environment, infrastructure, skills and culture in place. 
The first and second ICT initiatives declared in 1998 and 2004 respectively 
(EMB HKSAR, 1998 & 2004a) together with the huge sum of money invested were 
examples demonstrating its commitment to the strategy and its belief in the important 
role of ICT in education. This education reform targets at transforming teaching and 
learning from largely teacher-centred to student-centred and developing the generic 
skills of students to prepare them for life-long learning. In the curriculum reform 
documents, `IT for Interactive Learning' was considered as one of the Four Key Tasks to 
achieve and `IT skills' as one of the nine generic skills to acquire through education 
(CDC HKSAR, 2001). 
171 
CHAPTER 7 Analysis of Phase 1 Data 
The policy of the government and its strategies to implement it made up the 
rules and its investigation in the infrastructure, provision of hardware and software, 
trainings and supports given to teachers played important roles in laying the foundations 
and enabling schools to adopt the educational changes. The outbreak of SARS in 2003 
had speeded up the development of using ICT in teaching and learning through the use 
of e-learning platforms. 
Situation of the School 
The school gradually built up an IT rich environment with government funds 
and donations from alumni in Phase 1. The standard of ICT provision was a little higher 
than the basic level. The government requirements were satisfied with all teachers 
reaching certain levels of ICT competencies. In addition to this, the focal school set up 
its' own ICT policies. By the end of the school year 2004-05, all teachers reached the 
ICT Intermediate (comfortable) Competency Level (Appendix D4). All subject 
departments planned for more than 25% of their lessons using ICT. Teaching in the 
MMLC with CALL programs was piloted in junior form English lessons. 
From the data collected, more than 95% of the Form 1 students had computers at 
home and almost all of them had access to the Internet (Appendix S lc). Computer 
courses were offered to all levels as a subject. All students in Forms 1 to 3 had 
computer lessons per week while one quarter of students from Form 4 and Form 5 could 
opt for Computer Studies as an elective. Form 6 and Form 7 students could also opt for 
Computer Applications as a subject. That is, all students had some knowledge and skills 
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in using IT. However, from the observations, not many teachers used ICT in their 
teaching except those junior form English teachers. 
7.3.2. Description of the Components of Activity System I 
It has been stated in Chapter 3 that the activity to be studied is teachers using 
ICT for teaching. The focal school in Phase I will be represented in an activity system, 
AS,, with reference to Figure 6-1 as a guide. The components of the activity system 
and the interactions between them will be identified by analysing the data collected 
mainly in this phase and the document analysis in Chapter 6. An outline of Activity 
System 1 is given in Figure 7-9. Detailed descriptions of the components and 
explanations will be given below. 
Mediating Artifacts (Tools and Signs): Hardware provision and connectivity, Setting up of the 
MMLC; Wireless network; LCD Projectors in classrooms, Notebooks for loan to teachers; School 
based IT training courses; Training courses by the EDB; School intranet system and eLearning 
platform, SMILES and eClass; Recruitment of Technical Support Staff and IT coordinator. 
Object(s): Teachers' teaching: with some skills 
learned and with some use of IT in lessons, 
Students' learning: using IT in the MMLC in some 
P.. h.. Incenn , 
Subject(s): Teachers of 
the focal school 
Outcomes: Teachers learnt ICT skills and used 
ICT in teaching; English teachers used MMLC 
for teaching; Some changes in their roles in 
teaching. 
Rules: School policies: Students found more fun and had a freer 
required departments to include - I... _ ,.:. -1 ...... 
plans for using IT in teaching; Division of Labor: Principal set up IT policies I" and 2id IT Policy Community: School community: and appealed for donation for LCD projectors; 
declaration by the IIK BoM, Principal, parents, teachers, Alumni donated money; Publishers produced government; students, Alumni; School culture, IT teaching materials; English teachers piloted EDB requirement: 225% IT use in the Society. the use of IT in the MMLC; 
Students welcomed 
usage for teaching; 4 levels of and participated in lessons. Government gave 
funding and trainings. 
Figure 7-9: Activity System I (AS, ) 
- 
the scnooi at rnase i of me stuay 
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Subject, Object and Outcome 
The subjects of the activity system are the teachers. The object is teachers' 
teaching and students' learning using ICT. The expected outcome of the activity is 
improved efficiency and effectiveness of teaching and learning when ICT is used. From 
the data collected from the student questionnaire and that from the English department 
head, the outcome of using ICT in teaching and learning included more fun in learning, 
freer environment for learning, more motivated to learn, catered for learner diversity 
and more resources for learning. 
Mediating Tools 
In Phase 1, hardware, software and support are the major mediating tools for the 
development of the system. From the government and school documents, it can be seen 
that the ICT infrastructure, provision of hardware and software to the focal school had a 
big leap forward during this phase as the result of the launch of two ICT in education 
strategies. The setting up of the school-wide network and the MMLC are factors 
enabling the school to pilot the use of ICT in teaching English in junior forms. The 
procurement of the software package, Dynamic English, for teaching and learning 
English in the MMLC, the training given to the English teachers by the publisher and 
the school policy of allocating English lessons in the MMLC are the key factors that 
initiated the change to use more ICT in teaching. The availability of notebook 
computers for loan, the LCD projectors donated by alumni installed in all classrooms, 
the wired and wireless network are also factors that made it possible for teachers to use 
more ICT in classrooms though very few teachers actually used them in this period. 
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Government funding for hiring technical support staff and ICT coordinators was another 
facilitating support given to teachers for adopting the change. The eLearning platform 
had also given teachers and students some experiences of using ICT for teaching and 
learning during the period of school suspension though the usage was not really 
successful. Nevertheless, the concept of eLeaming had been introduced to the school as 
a consequence and the school started to experiment on its usage. 
Community 
From the background information in Chapter 6, different parties in the society 
had played roles to enhance the development of ICT in education in Hong Kong. For 
instance, the universities and tertiary institutions offered staff development programs 
and training to both in-service teachers and student teachers. They played an important 
part in developing teachers' IT expertise and conducting research in ICT in education as 
well. The setting up of the Centre for IT in Education (CITE) at the University of Hong 
Kong is an example. Private sectors, such as the Microsoft Limited, played a leading 
role in sponsoring the development by launching the Partners in Learning program and 
lowering the price of software for schools. 
Expectations and support of different stakeholders including the government, the 
school board, alumni, parents, teachers and students of the school all played important 
roles in creating an environment facilitating and supporting the change. A school 
culture which provided a safe and supportive environment for teachers to learn and try 
new pedagogies was also an important factor. The rules given by these stakeholders and 
the roles they played will be explained in the following sections. 
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Rules 
- 
Government and School Policies 
The requirements given in the government and school policies played an 
important part to `mandate' the changes in some ways. To fulfill the requirement of the 
5-Year IT in Education Strategy, all teachers learnt the basic ICT skills and reached at 
least the basic ICT competency level before end of 2003. The focal school and its 
subject departments had drawn up plans for the usage of ICT in teaching in line with the 
specifications for funding by the government. A strategy of allocating double lessons 
per week in the MMLC timetable for junior form English lessons was used to 
implement the ICT in Education plan. Starting from the Form 1 English lessons, this 
policy was gradually extended to all Form 2 and Form 3 through the school years 2001 
to 2003. Thus, both the government and the school head established rules for the 
development of the system. 
Division of Labour 
The principal's influence and the government policies were the underlying 
causes that brought the mediating tools into being. The principal, Principal A, had taken 
up an active role in initiating and implementing the use of ICT in teaching and learning 
by setting up policies, writing plans to acquire the funding for the improvement of the 
ICT infrastructure and the hardware and software provision, appealing to the alumni for 
the donation of money and the school management board for using school funds for 
further improvement of the ICT environment of the school. 
Throughout this period, teachers received training both inside and outside the 
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school and fulfilled the requirement of the government as stated in the first 5 year IT 
strategy. Subject heads put using ICT in teaching as one of the major concerns in their 
annual plans. The government granted money for the provision of hardware, software 
and support services for the implementation of its ICT in Education plans. The 
publishers and software house produced ICT materials to facilitate teaching using IT. 
In response to the Digital 21 Strategy, the government and education sectors 
organised international conferences for sharing the practices of using ICT in education 
with competitive counter-parts like Singapore, Taiwan, Macau, Mainland China, 
Australia and the U. K. The government also organised visits to those areas for teachers, 
educators and government officials to learn from them. 
Contradictions as driving force for the development 
In Hong Kong, ICT development was fast but that of the focal school was 
comparatively slow. Expectations of parents, alumni, employers and the society as a 
whole made up an environment with urges for the change. The advanced development 
of these areas served as challenges and models for the development in Hong Kong. 
These thus created a driving force to speed up the development in order to keep up its 
competitive position in the world. 
The rapid development and the widespread use of ICT for education in the 21s` 
century created a need for the change in teaching and learning. In order to be 
competitive, the school had to improve and show its determination to use the advanced 
technology for providing better education to its students. Though it demanded a large 
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amount of efforts from teachers to attend training courses and create teaching and 
learning materials for their students, the fear of being left behind created impetus for the 
school to move forward. Besides meeting the requirements of the government, the 
school also set up policies and added on funding for the improvement of the 
infrastructure and facilities for teaching using IT. The provision of hardware and 
software of the focal school by that time was above the average when compared to her 
counter-parts in Hong Kong. 
From the student questionnaires, it was found that the students liked using ICT 
in their learning though they did not find much improvement in the efficiency or 
effectiveness in learning. They wanted to have more varieties in learning. Although 
most teachers of the focal school did not have any experience of teaching and learning 
using ICT when they received their initial teacher-training, they did attend training 
courses and attempted to use ICT in their new role. Teachers encountered with the 
changing world and students' increased experience of using ICT in their daily life. 
Hence, they had the urge to change their old ways of teaching and put efforts in using 
the new methods of teaching even though there were limitations in their own IT 
expertise and difficulties in their try-outs. 
As reported by the English teacher who answered the open-ended questionnaire, 
teachers encountered technical problems when they used ICT in classrooms. Teachers 
lacked the confidence in using the equipment which they were not familiar with. The 
computer network was not quite stable at that time. Therefore they needed on-site 
technical support and further training in using the equipment. In addition, time 
constraint was another issue. They lacked time to set up the equipment and prepare 
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the materials. The MMLC was already fully utilised for junior form English lessons, so 
it would not be available to allow teachers use the facility and to familiarise themselves 
with how to use the equipment. 
As observed by the researcher, only a few teachers used ICT in their classrooms. 
However, both teachers and students reported that teachers played different roles when 
they had lessons in the MMLC where students had the opportunity of working on their 
own on individual computers. The Computer Assisted Learning package did provide 
them with individual feedback and allowed them to work in their own pace. Since 
teachers were still in their early stage of using IT, there was much to improve in 
effectiveness and efficiency. Also, the outbreak of the SARS problem in Hong Kong 
was another obstacle for the progress since the school had to be suspended for some 
time in the middle of the second term which reduced the number of lessons in the 
MMLC. 
7.4. Summary of Phase 1 Study 
In this chapter, the data collected were reported and analysed under the 
framework of the activity system as described in Figure 6-1. The results are represented 
2-dimentionally as Activity System 1. The components of the system are identified 
from the analysis of the data collected in this phase and the review of documents in 
Chapter 6. 
In Phase 1, student questionnaires were given out by the end of the school year 
2002-03 for collecting students' opinions on lessons in the MMLC and a 
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questionnaire was given to the English department head for her comments. Data on 
teachers' way of using ICT in teaching was supplemented by observation of a lesson 
using ICT by the researcher. 
Results from the student questionnaire showed that students had only a few 
lessons in the MMCL throughout the year. Students found both advantages and 
disadvantages of using ICT in learning. They also voiced out their wish to use ICT in 
learning during which they expected to have more varieties and fun. From the answers 
given by the English department head, it was found that teachers requested different 
kinds of support for using ICT in teaching. They needed more training, on-site 
technical support and time for preparing teaching and learning materials. The advantage 
of using ICT in lessons included motivating students, catering for learner differences 
and richer resources for collecting information. 
In the second part, the development of using ICT in teaching and learning in the 
focal school in Phase 1 is represented as Activity System 1. The situation of usage of 
ICT in education in areas around Hong Kong had strong impact on the government 
which then invested money and set up policies for it. This influence of the wider 
context of the community created contradictions that drove the growth of the system. 
The basic infrastructure and connectivity, provision of hardware and software, the 
recruitment of ICT coordinators and technical support staff supported by the funding 
from the first 5-Year ICT Strategy of the government launched in 1998 are considered 
the mediating tools of the system. The government policies, with example of the 
requirements stipulated in the first ICT in Education strategy, and school policies are 
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represented as the rules in the activity system. 
In the focal school, the setup of the MMLC in 2000 and the piloting of English 
lessons using a software package were considered key issues mediating the change. The 
donation from the alumni to install projectors in all classrooms was another key issue 
influencing the change. The MMLC, LCD projectors and the notebook computers for 
loan to teachers were mediating tools in this phase. The roles played by the government, 
the school and the alumni in bringing these tools to existence and the roles played by the 
teachers in using them were also identified. Students' responses to the new practice also 
had an important part to play in the development. 
The contradictions from both inside and outside the school created forces for the 
development. Principal A and the ICT team of the school had initiated the ICT usage in 
teaching and learning and teachers started to follow the practice. However, the 
development was rather slow in this phase. After all, teachers did learn some skills in 
using ICT in their teaching and start using it though only in limited number of lessons 
and with limited scope of usage. Students had some experiences of using ICT in 
learning besides using ICT for entertainment and communications with their friends as 
reported in the questionnaires. The outcome of this phase was a breakthrough in 
teaching and learning using IT. Both teachers and students had been involved in this 
educational change. Although there might not have been much improvement in 
efficiency and effectiveness of teaching and learning, both teachers and students found 
it worth in trying, and they had some expectations for further improvement. 
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CHAPTER 8 Analysis of Phase 2 Data 
8.1. Introduction 
During the period of the Phase 2 study, there were not many policy changes 
introduced by the government. The Second IT in Education Strategy was launched just 
before this phase in 2004 and the focal school had also begun implementing the policies. 
However, there were significant changes in the school during this period. Change of 
principal was one of it. 
According to the design of data collection, core data for studying the change 
process of teachers were collected in Phase 2 and Phase 3. Both quantitative and 
qualitative data were collected from teachers and students. In this chapter, data 
collected in Phase 2 will be reported and analysed with the framework suggested by the 
Activity Theory. The key events that might have affected the development of ICT in 
education during this period will be reported and referenced as the background 
information for changes in this phase. Similar to Phase 1 of this study, the situation of 
the use of ICT in this phase will be analysed and represented in Activity System 2. 
8.2. Data collected for Phase 2 
The key events that happened in the school and the development of ICT in 
education in Hong Kong or over the world during this period all have some impacts on 
teachers' change in the focal school. Therefore, before analysing the data collected in 
this phase, a study of the government and school policy documents, circulars and 
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reports concerning ICT in education is carried out and a summary of the findings will be 
given. 
In Phase 2, online surveys were designed to collect teachers' situation of usage 
of ICT in their teaching and their views on it. Written comments on the provision of 
ICT equipment and support for teaching with IT, as well as teachers' comments on the 
use of ICT were collected on a school self-evaluation (SSE) day early in 2006. It is 
worth noting that this was not in the original plan drafted at the beginning of this 
research. However, the researcher saw the SSE as an opportunity to collect data that 
would help to understand the situation and the process of change. Besides, six teachers 
were selected according to the data collection plan and invited for interviews. Details of 
the reports and analysis will be given in the following sections. 
8.2.1. Key Events in Phase 2 
During the school year 2005/06, that is Phase 2 of the study, the school 
experienced important changes due to the change of principal and the implementation of 
the ICT improvement plan initiated and supported by the government funds. At the 
same time, a new building of the school came into operation on the first day of the 
school year. The change of principal brought about new school policies. The External 
School Review (ESR) towards the end of the school year was also an opportunity for 
the school to review on the quality and effectiveness of education provided and to 
receive feedback from external inspectors for the improvement of the school. 
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Improvement of the ICT infrastructure of the school 
It has been mentioned in the previous chapter that, the focal school was required 
to draft its ICT plan and get funding in order to apply for the matching grant from the 
government for the improvement of the ICT infrastructure. The plan submitted by the 
focal school was approved by the government in the school year 2004/05 and the project 
was to be completed by the end of the school year 2007/08. An amount of about HK$ 
3,000,000 (-£ 230,000) was granted to the school for upgrading the computers, 
installation of a wireless system, setting up of an eLearning platform and training for 
parents for using ICT in learning (Appendix D6). According to the plan, the school 
upgraded the computer systems and set up a wireless network system to cover the whole 
school campus and this first stage was completed near the end of the school year 
2004/05. At the start of the school year 2005/06, the school subscribed to the service of 
another eLearning platform, eClass. 
Change of principal 
Principal A, who had been working in the school for more than 10 years, 
resigned and Principal B joined the school in September 2005. Principal B was an 
experienced teacher who had worked in a few other schools prior to this new post. With 
her experience from other schools using ICT, she had a strong belief that ICT could be a 
useful tool in making teaching and learning more effective and could even improve 
external examination results. She initiated a number of changes in the school and 
requested the school management board to allocate school funding to improve the ICT 
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environment of the school. Provision of notebook computers to all teaching staff was 
one of the outcomes. 
Provision of notebook computers to all teachers 
With her firm belief that the use of ICT in teaching could make vigorous 
changes, Principal B successfully persuaded the School Management Board to allocate 
more than HK$ 250,000 (-£ 21,000) for the purchase of notebook computers for all the 
50 teaching staff (Appendix D4). Soon in November, 2005, each teacher was provided 
with a notebook computer. The aim was to encourage teachers to use ICT for teaching 
and learning. A number of school policies were set up accordingly. 
School policies on the use of ICT for teaching and administrative work 
School based ICT policies were announced by the principal after the provision 
of notebook computers in November. First, teachers were required to log on the school 
Intranet, eClass, to check for school notices every day. The urgent and important 
notices would be posted on it instead of hardcopies (Appendix D10). Second, Principal 
B requested teachers to prepare using the online platform for teaching and learning in 
case schools had to be suspended due to some very special incidents, such as the World 
Trade (WTO) Conference or outbreak of bird flu like the outbreak of SARS in 2003. 
Third, the school asked each subject committee to appoint a teacher to be an `IT Seed 
Teacher' to report their situation of ICT usage, reflect their needs and explore ways of 
usage across subjects. Fourth, peer lesson observations with the main focus on either 
using ICT or reading for teaching was held in the second term of the same school year. 
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To familiarize teachers to the use of notebook computers, they were sometimes 
required to bring along their notebooks to meetings and staff development sessions 
(Appendix D10). In February, the school built in school SSE days for teachers and 
students to review on the school policies. ICT in Education was one of the areas for 
evaluation. Teachers and students were invited to give comments on the ICT 
infrastructure, ICT facilities provided and the ways teachers and students used ICT in 
teaching and learning. The results will be reported and analysed in the following 
sections. The researcher was at an advantageous position so that she could make use of 
this source of data to get the feedback from both teachers and students. 
External School Review 
The External School Review (ESR) team of the EDB arranged to inspect the 
school in May 2006. The school had never been inspected in such a big scale before 
since this was in the first cycle of External School Review started in 2003. The school 
was informed of the review less than three months in advance. The ESR team was 
stationed at the school for a week to evaluate all aspects of the school through reading 
school documents, interviewing stakeholders, observing lessons, shadowing students 
and inspecting students' work and teachers' marking. A report was given to the school 
after the inspection and the school was required to draw up action plans for 
improvement. The use of ICT and the eLearning platform for teaching and learning was 
one area of concern in this cycle of evaluation. Comments from the ESR team on ICT 
in education of the school stated that the school had used ICT in Education to some 
extend but still needed to make more interactive use of it (Appendix D9). 
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8.2.2. Extent of Use of ICT for Teaching and Learning 
The extent of use of ICT at the school would best be reflected in the school 
documents, teacher interviews, student questionnaires and observation of the researcher. 
From the School Plans 
In the School Plan 2005/06, ` Implement the use of ICT across curriculum' was 
one of the targets put under the heading ` Strengthen staff development'. In the School 
IT Plan 2005/06, it was mentioned that `the school has decided to give the priority to 
ICT training in the development days for this school year'. `Creative ICT and Science 
Education using high tech equipment' was one of the six school curriculum features for 
2005 to 2010. The IT Development Plan for the year 2005/06 was in line with the 3 
year plan of the school which aimed at developing an environment favourable to the use 
of ICT in teaching and learning. 
ICT usage from the Minutes of IT Seed Teachers Meeting 
The intention of the school to develop ICT in teaching and learning in different 
subjects could be found in its policy of appointing an `IT Seed Teacher' from each 
department. The purposes were to promote the use of ICT for teaching and learning in 
different departments by exploring and developing ways of usage through collaborative 
efforts (Appendix D7). The first notice for the selection of IT Seed Teachers was issued 
in early December and the first meeting was held in mid-December of 2005. From the 
minutes of the first meeting with representatives from all departments, a snap shot of the 
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degree of adoption of ICT usage in teaching different subjects was taken. The following 
is a summary of the reports from the departments. 
PowerPoint presentations offered by publishers or designed by teachers 
themselves were reported to have most commonly been used in lessons. The reports 
showed that some teachers had used the school Intranet for making announcements to 
students, some had used audio-visual materials such as films, animations or 
documentaries to attract students' interests in learning and stimulate students' thinking. 
Materials provided by the Hong Kong Education City, for example, the `TV news' for 
the English learning and `An Article Daily' for Chinese were also commonly used. 
Teachers in the Mathematics department were sharing software developed by teachers in 
other schools. Besides, departments were required to write action plans for promoting 
the use of ICT in teaching their subjects. They were also required to plan for peer 
lesson observations on the use of ICT in lessons from January to March in 2006. 
A summary of the ICT usage in the seven departments as reported by the 
representatives is given below. Ways of using ICT were `Software developed by other 
schools', 'DVDs to arouse the interest of students and stimulate students' thinking', 
`Use of eClass', `PowerPoint Presentation', `eBooks or materials provided by 
publishers', `Use of visualizers or WebCams', `Handwriting board', `Video recording' 
and `Web-based materials' with `PowerPoint Presentation' being the most popular 
mentioned by f ive out of the seven department representatives. The problems 
encountered when ICT was used reported by the seven representatives included 
`Difficulties were found in searching useful teaching resources', `Technical problems', 
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`Seek help from the IT team' and `Do not feel confident' (Appendix D7). 
From the Principal's Report 
In the principal's report for the school year 2005/06 issued in October 2006, 
technology had played a part in student learning. In her report, it was mentioned that 
"... the increased use of IT, providing more visual support in 
classroom teaching has facilitated understanding and enhanced 
interest. The access to teachers'notes and resources in eClass has 
helped students 'learning (Students 'Self Evaluation) " (Appendix D8). 
Principal B also pointed out that there was a significant improvement in 
academic results in external examinations and the use of ICT in teaching and learning 
was one of the contributing factors. 
Report fron: the External School Review Team 
The external School Review gave a report with the following points related to 
the use of ICT: 
First, about the areas of concern: "to improve IT infrastructure "I 
Second, about facilities: `full utilization, IT facilities 
-properly 
"; maintained; Interactive and self-learning through the e 
-platform 
Third, about eClass: "should develop towards a more interactive e- 
learning platform "; Fourth, about ICT use: "use PowerPoint to 
facilitate student learning" (Appendix D9). 
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8.2.3. Written Comments Collected from Teachers on School Self- 
Evaluation Days 
On the School Self-Evaluation day in February 2006, teachers were invited to 
freely give their comments in the four areas: school administration, academic policies, 
pastoral care and ICT in teaching and learning. All teachers were present in the school 
hall on that day and big boards with headings of the four areas were displayed. 
Teachers were encouraged to freely talk to the teachers in charge or post their comments 
on the boards under corresponding headings. These four areas were in fact the major 
concerns of the school for that year. Teachers in charge of those areas collected the data 
after the meeting for evaluation and planning. 
Concerning ICT in teaching and learning, three questions were asked. First, 
their comments on the provision of notebook computers to all teachers; Second, the use 
of ICT in teaching; Third, their suggestions for the improvement of hardware and 
software. Teachers were free to give their comments and opinions and they did not have 
to write their names. As a result, 52 anonymous comments were collected from 39 
teachers out of a total of 50. Most of the opinions expressed were related to teaching 
and learning and they were summarised in the following. 
Nine of them were comments concerning the advantages of using ICT in 
teaching but another six of them stressed that teachers should be encouraged to use ICT 
and be given the freedom of choice of whether to use ICT or not. There were some 
comments saying that it should neither be compulsory for teachers to use ICT in their 
lessons nor be a requirement for judging the quality of a lesson. Some emphasized 
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that suitable amount of usage was good for students to learn but using ICT merely for 
the purpose of `IT' was not desirable. 
Technical problems were another issue over which teachers showed their 
concern. There were ten comments related to it such as unstable networks and computer 
system problems. The school Intranet, eClass, also received some comments on its 
stability and user friendliness. Five expressed the need of improvement of hardware 
provision. For the rest, five expressed the need of support including technical support 
and assistance for preparing teaching and learning materials using ICT. Six expressed 
their wishes to have all classrooms installed with computers connected to the school 
network so that they did not need to set up the notebooks when they use computers in 
lessons (Appendix TX 1). 
8.2.4. Surveys for broadly collecting views from Teachers 
Two teacher surveys were given out in Phase 2, one in the middle and the other 
towards the end of the school year. The first one was administered two months after 
notebook computers were given to teachers and the school ICT policy was enforced. 
The purpose was to take a snap shot of teachers' usage, their concepts and attitudes of 
using ICT in teaching and learning right after the big change in the provision of ICT 
equipment and introduction of ICT policy. The second one was carried out near the end 
of Phase 2 which is a few months after the first. It was designed to track the changes in 
ICT usage for teaching and learning, if any. Questions set for both surveys were similar 
with only some questions added in the second one to see if teachers did have any 
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changes in their usage of ICT in teaching and learning and the reasons for changing or 
not changing their practice. 
The surveys were given out to teachers on the school Intranet, eClass, with a 
message inviting teachers to answer the surveys. Teachers were informed that the 
survey results would be used for the research and they could choose whether to answer 
the questionnaire or not and the respondents were kept anonymous in the system. As 
mentioned in earlier chapters, the researcher was a senior teacher in charge of the ICT 
policies of the school, this method of administering the surveys was intended to free 
teachers from fear of any consequences. Teachers felt safe and relaxed in answering the 
questions though some teachers did not feel it necessary to answer the surveys so the 
responding rates were not high. 
Report of the Two Teacher Surveys 
The first survey was posted on the Intranet from December 2005 to January 
2006 and the second one was posted from June to July 2006, that is, the middle and the 
end respectively of Phase 2. The number of respondents to the first survey was 26 out 
of 50 (52%) teaching staff and that for the second was 12 out of 50 (24%). One possible 
reason for the low respondent rate for the second survey might be that the first two 
surveys were so close together that teachers had overlooked the second one. Another 
possible reason was that the surveys were just posted up on the Intranet with an icon on 
the top right corner blinking to alert teachers to attempt voluntarily. Some teachers 
might not have been aware of it. There would also be some who did not like to answer 
similar surveys in such short period of time. 
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Table 8-1 Basic information about the two teacher surveys given out in Phase 2 
Teacher Survey Survey I Survey 2 
End of Date for the Surveys 15/01/2006 31/07/2006 
26 out of 50 12 out of 50 Total Number Received (50%) (24%) 
Although Teacher Survey 2 received a relatively small number of respondents, 
the results are nevertheless worth reporting and a simple analysis of the data is given 
below. 
Table 8-2 Percentages of teaching time using ICT from Survey I and Survey 2 (Phase 2 data) 
Teacher Survey Survey I (Jan-06) Survey 2 (Jul-06) 
Less than 10% 6 23°o) 1 (8%) 
I1%-30% 7(270o) 3(25%) 
31%-50% 6(23%) 18% 
51%-70% 3(12%) 3(25%) 
More than 70% 3(12%) 4(33%) 
Table 8-3 CumulatiN e percentages of teaching time using ICT (Phase 2 data) 
Teacher Survey Survey I (Jan-06) Survey 2 (Jul-06) 
More than 10% 74% 91% 
More than 30% 47°io 66% 
More than 50% 24% 58% 
More than 70% 12% 33% 
120% 
100% 
80% 
-- 
--*-Survey 1 (Jan-06) 1 60°k Survey 2 (Jul-06) 
40% 
20% 
0% 
More More More More More More 
than 0% than 10% than 30% than 50% than 70% than 
100% 
Figure 8-I A graph to compare the cumulative percentages of teaching time using ICT (Phase 2) 
From the graph in Figure 8-1, teachers had shown an increase in ICT usage for 
lessons in the second term of the school year 2005/06 with the biggest increase at the 
value 'more than 50%'. It is worth noting that the External School Review was 
193 
CHAPTER 8 Analysis of Phase 2 Data 
conducted in May 2006 and use ICT in teaching and learning was a key area for the 
review. The reasons for the increase of usage as collected from the surveys will be 
given in the following section. 
Type of usage of ICTfor teaching 
In the surveys, teachers were asked about the type of software they had used for 
teaching. They were invited to express their frequency of usage by entering 0 to 3 with 
0 representing `never' and 3 for `all of the time' with I and 2 in between. The number 
of respondents choosing 2 and 3 will be added up while those choosing 0 and 1 will not 
be counted. It is assumed that those who chose `I' might have only incidentally used 
the software for one or two times and would better be excluded. 
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Figure 8-2 Types of software used by teachers (Phase 2) 
Figure 8-2 shows that the most commonly used software for teaching is 
presentation software, e. g. PowerPoint, followed by word processer and they both 
Types of software used 
92°o 
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increased in Survey 2 with the percentage of usage approaching 100%. The significant 
increase of usage of Presentation Software in Survey 2 when compared with Survey I is 
worth further consideration. The requirement of lesson observation by senior teachers 
and mutual observation by peer teachers in the second term may be one reason for this 
big change. 
Reasons for Using ICT in teaching 
A question in the surveys asked teachers' reasons for using ICT in teaching. It 
should be noted that two new items were added to survey 2 after review of the first one. 
They are `to let students learn interactively using IT' and `To let students learn through 
communication with people all over the world'. Results of the two surveys are given in 
Figure 8-3. 
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Figure 8-3 Reasons for using ICT in teaching (Phase 2) 
From Figure 8-3. the main reasons for teachers using ICT in teaching were `to 
facilitate teachers' explanation / demonstration' and to provide suitable teaching 
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materials and activities and thus enhance the understanding of knowledge'. All teachers 
who attempted Survey 2 selected these two reasons for using ICT in lessons. Around 
40% to 50% teachers chose the other three items which are `to provide opportunities for 
creative work in order that students can learn better', 'to let students analyse problems 
and search for information in small groups' and `to provide drills and practice exercises 
by using computers'. In survey 1, some teachers put 'To let students learn interactively 
using IT' and To let students learn through communication with people all over the 
world' as additional reasons for using ICT in teaching. Therefore, they were put in 
survey 2 as well to check the response of teachers. Results of survey 2 show that more 
than 60% teachers chose 'To let students learn interactively using IT' which is another 
popular one next to the highest two. 
Use of the School Intranet for Teaching and Learning 
When teachers were asked about their usage of the school Intranet, eClass, all 
except one teacher who attempted the survey expressed that they had used the school 
Intranet. Their ways of usage were given in Figure 8-4. 
Ways teachers used the school Intranet, eClass 
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Figure 8-4 Ways how teachers used the school Intranet, eClass (Phase 2 data) 
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From Figure 8-4, it is found that teachers mainly used the school Intranet for 
sending and receiving notices and emails. Increasing percentage of teachers used the 
school Intranet as a platform for teaching such as delivering and collecting assignments 
from students towards the end of the school year. When teachers were asked whether 
they had used ICT more frequently in their teaching, 92% of those who filled out the 
survey expressed that they had increased the usage. Only one of them had not increased 
his/her usage. From answers to these two questions, it is found that teachers of the focal 
school used ICT more frequently and did use the school Intranet as a platform for 
teaching and learning in the second term when compared with that in the first term. 
Since the number of teachers who answered the questions in Survey 2 is small, the 
results will further be explored in the interviews with the teachers in the next section. 
Reasons why teachers increased their usage of ICT in teaching 
The data collected from teachers on the SSE day shows that some teachers had 
increased their usage of ICT in the second term and reasons for using computers in 
lessons were given. In survey 2, there was a question asking teachers if they had 
increased the use of ICT in their teaching. All except one of them, that is 92% of the 
respondents, expressed that they had increased their usage in the second term. A list of 
reasons was drafted from the SSE data, minutes of the IT Seed Teachers meeting and 
other research and put in the survey to check how popular the reasons were in affecting 
teachers' usage of ICT. Teachers were also asked to put those reasons in order of 
importance. The results are shown in Figure 8-5. 
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Reasons for using IT in teaching 
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Figure 8-5 Reasons why teachers increased the use of ICT in their teaching 
(Phase 2 Data from the Teacher Survey 2) 
From Figure 8-5, the top 3 reasons chosen by teachers for changing to use ICT 
in teaching are `More effective in delivering a lesson', `The school provides me with a 
notebook computer' and This is a policy of the school'. More than 70% of the teachers 
who answered Survey 2 chose those items as their reasons. It has been shown that more 
than half of the teachers considered making lessons more interesting, getting more 
resources for teaching and effectiveness of teaching and learning as important reasons 
for adopting the change. School policy also scored very high among the items and the 
availability of hardware is another important condition for motivating teachers to try out 
new ways of teaching and learning. Besides, the External School Review carried out in 
May 2006 was also expressed as a reason for teachers to change their practice in order 
to fulfill the requirement of the EDB and the school since `Using IT in Teaching and 
Learning' was one of the major concerns of the school in that school year. 
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Figure 8-6 Reasons for not using ICT in teaching (Phase 2 Data from Teacher Survey 2) 
Similarly, reasons for not using [CT in teaching were asked in Teacher Survey 2 
and the results are shown in Figure 8-6. From the results, `IT takes much longer time to 
prepare for a lessons using IT' and `It wastes time in setting up computers systems for 
lessons' are the main reasons for teachers not using ICT in lessons. That is, the 
limitation of time was the major obstacles for implementing the change. Immediately 
following these two reasons is `Students do not like me using IT in teaching'. Students' 
response was important in determining teachers' willingness to try using ICT in their 
teaching. Teachers did not see the need or did not see any differences whether or not 
ICT was used are reasons why they did not change their way of teaching. 
From the answers to these two questions, it is found that the effectiveness of 
teaching and learning is the most important factor that had determined whether teachers 
would change to using ICT in teaching or not. Other important factors related to the 
technical issues include the availability of hardware and software and the time needed 
for preparing a lesson and setting up the equipment. Students' feedback and 
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response on teachers' use of ICT in lessons is an important factor. School policy was 
also ranked high in order of importance as a reason for using ICT in teaching. One 
possible reason might be the External School Review in Phase 2. Teachers seemed to 
be quite confident in using ICT for teaching since no one chose lack of confidence or 
difficult in delivering a lesson using ICT as reasons for not using ICT in their teaching. 
As pointed out earlier in this chapter, only 24% of the teachers answered Survey 2. The 
reasons for using or not using ICT in lessons would be verified later in the interviews. 
8.2.5. Interview Data Collected from Teachers in the Phase 2 Study 
According to the data collection plan, six teachers were selected for the Phase 2 
study from September 2005 to August 2006. In the middle of the school year, three 
male teachers and three female teachers from different departments, namely English, 
Chinese, Science, Social Sciences and Cultural and Creative Subjects were invited to 
participate in the research and all of them accepted. Their years of services at the school 
ranged from 10 to 25 and had been colleagues with the researcher for more than ten 
years and had already built up trust relationships. They agreed to attend interviews and 
have their selected lessons either observed or video-taped by the researcher. The 
researcher had explained to them about the purpose of the research and how the data 
collected would be treated. The basic information about those teachers is given in Table 
8-4. 
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Table 8-4 Information about teachers selected for Phase 2 study 
Teacher Sex Department Years of Service L 
Iligeved ser 
evel User 
A F Social Science 10-15 High 
L M Science 10-15 High 
B F Cultural & Creative 15-20 Medium 
K M Social Science 20-25 Medium 
H M Chinese 10-15 Low 
T F English 20-25 Medium 
* High/Medium/Low Level User was judged by the percentage of ICT usage for teaching and 
learning just before the school year 2005/06 as reported by the teachers themselves. 
The male and female teachers ranked as high level users of ICT in teaching and 
learning according to the ci iteria set as the use of ICT in more than 40% of the lessons. 
One ranked as low level user since he used ICT for less than 10% of the lessons and the 
rest were ranked as medium users. One of the female teachers selected was the English 
Department Head of the school. She was the one who participated in the Phase 1 study 
and answered the open ended questions given. However, she was seconded to the 
Education and Manpower Bureau (EMB) after the Phase 2 study. Although she was not 
teaching at the school in Phase 3, she was helping the development of a language 
project at the school. She visited the school and observed lessons about once a week as 
part of her job. 
An overview of the interviews with teachers 
The first interviews with the selected teachers were carried out in July 2006, 
near the end of Phase 2. The purposes of the first interviews were to collect information 
from the teachers about (1) how much they had been using ICT in their teaching and 
how much they had changed their usage compared with that in the first term of the same 
year and why; (2) their comments on the use of ICT in teaching and learning, including 
the advantages and disadvantages and (3) their attitudes towards ICT in education. 
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The interviews were conducted in Cantonese and were recorded. They were transcribed 
and translated into English. The translated interview reports are attached in Appendix T. 
While coding the interviewing data, it is found that some terms and concepts 
have been repeated many times. Though the number of occurrences of these terms may 
not be directly proportional to their importance, it may have reflected, to some extent, 
the concerns of the interviewees and thus are worth further consideration. Therefore, 
the first step in the analysis of interviewing data is simple tallying of the terms 
mentioned by the interviewees. The popular terms identified are put on a check list for 
analysis. Table 8-5 is a summary of the basic information of the interviews with the 
selected teachers in Phase 2 and Table 8-6 is a record of the frequencies of occurrences 
of key words or topics mentioned by them. 
Tr-wt- Qc n-,. r f; tmvif-wc with the selected teachers in Phase 2 
Number of Interviews: N=6 
Total time taken: 177.5 min 25.2 min per interview 
Total number of words: 19436 words 2777 words per interview 
Words by interviewees only: 14124 2017 words per interview 
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Table 8-6 Freauencv of use of the kev words in the interviews in Phase 2 
1st Interviews N=6 
Category Words/ Topics used Total Average 
"Principal" 22 3.1 
Leadership & policy "Leadership" 4 0.6 
"Policy" / "requirement" / "rule" 83 11.9 
Subtotal 15.6 
Hardware (except notebook) 117 16.7 Hardware provision Notebook computer 25 3.6 
Subtotal 20.3 
Software (except publishers) 39 5.6 
Software available "Publishers" 5 0.7 
"PowerPoint" 52 7.4 
Subtotal 13.7 
"Convenience" / "convenient" 15 2.1 
Advantage of using ICT "Ef icient" 9 1.3 
"Effective" 6 0.9 
Subtotal 4.3 
"External" 14 2 
Pressure and Support "Pressure" 5 0.7 
-Support" 3 0.4 
Subtotal 3.1 
"Belief' 2 0.3 Belief and Culture Culture 8 1.1 
Subtotal 1.4 
Time 77 11 
Disadvantages / Limitations Problem 22 3.1 
Subtotal 14.1 
Frequency of ICT usage 'often" / "more frequently" 30 4.3 
Table 8-6 shows the key words or topics mentioned by the teachers in the 
interviews and these are further grouped into categories. They are mainly related to the 
reasons for using or not using ICT in teaching and learning. On the average, each 
interviewee had repeated four times that they had used ICT more frequently or they had 
often used ICT. The others can be organised as the reasons for their increase of usage. 
They are (1) Leadership 
- 
principal, leadership, policy, requirements and rules; (2) 
Hardware and Software 
- 
hardware, notebook computer, software, PowerPoint and 
publishers; (3) Advantages of using ICT - convenience of usage, efficiency and 
effectiveness; (4) Pressure and support; (5) Belief and culture and (6) Disadvantages 
and limitations 
- 
technical problems and time. Further analysis of these data is 
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given below. Though the IT Seed Teachers meeting and the School Self Evaluation 
(SSE) days were not included in the original plan, data collected there are important 
showing the extent of ICT usage in teaching and learning in the school and teachers' 
attitudes towards it. They are useful for triangulating with the data collected in the 
interviews. Therefore, these data will be used to supplement the data collected in the 
teacher interviews in the analysis reported in the following sections. 
Report of the interviews with teachers 
Records of first interviews with the teachers are given in Appendix T while that 
of the teachers' opinions collected on the SSE day can be found in Appendix X. Labels 
used for the different teacher interviews in the appendices are as follows: 
Tah1,. R_7 i ict of lnhels used for the teacher interviews in Appendix T 
Teacher Labels used for 1" Interview data in Appendix T 
A TAI 
B TB1 
H Till 
K TK I 
L TL I 
T TT1 
Usage of ICT in teaching and learning 
When the teachers were asked about their ICT usage in the second term of the 
school year 2005/06, most of them expressed increasing use. For the frequent users, 
Teacher A and Teacher L, their percentages of usage increased to above 80% and for 
those of medium usage, Teachers B, K and T, the percentages increased to about 75%. 
For those of low usage, the percentages also increased to about 60%. However, the 
amount of usage in a lesson and the nature or way of usage needed to be further 
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explored. Almost all of them emphasized that they used computers for only some time 
of the lessons but not for the whole lessons. 
About the way of usage, PowerPoint presentation was most frequently reported 
in the interviews. Other usage, like watching videos, searching and using online 
materials, using word processing and using spreadsheet for recording marks, were 
reported. According to the data collected from the IT Seed Teachers selected from 
different departments, PowerPoint presentation was used in almost all departments, 
including the Social Sciences, Cultural Subjects, English, Chinese and Science 
Departments. Some of them, with the Mathematics department as an example, also 
used PowerPoint presentations provided by publishers or other schools. 
Teachers'reasonsfor using ICT in teaching and learning 
In the interviews, all the six teachers mentioned that they had definitely used 
ICT more in the second term than in the first. On the average, each mentioned that they 
used ICT 4 or more times. The reasons are summarised in the following. Teacher A and 
Teacher H both pointed to the External School Review while Teacher L considered the 
software and notebook computer available, Teacher B and Teacher T referred to the 
provision of the notebook computer and Teacher K emphasized on the lesson 
observations. These factors were mentioned frequently during the interviews. 
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Teacher A (Refer to Appendix TAI for the full record of the interview) 
Teacher A, who was a high user, had increased usage to above 80% in the 
second term of the school year 2005/06. Her reasons for increasing the usage were the 
External School Review (ESR) and the requirement of the school for using ICT in 
lesson observations. She pointed out that whether ICT was used in lesson or not 
depended on whether she could find a way of using it for the topic. She emphasized on 
the design of the presentation to suit the need of her students. She spent plenty of time 
designing the ICT material for teaching a lesson. As a result, time constraint was one of 
her concerns. To rank the factors influencing her usage, external factors, in particular 
the External School Review, was on the top of the list followed in order by suitable 
design of the teaching material, school policy and hardware provision. 
Teacher B (Refer to Appendix TBI for the full record of the interview) 
Teacher B was a user with medium level of usage. She pointed to the provision 
of notebook computer as the main reason for her increase of usage of ICT in teaching. 
The increase was from about 25% of the lessons, that is, the basic requirement 
according to the government policy, to almost every lesson in Phase 2 of this study. The 
convenience of use, capability for storing data and ease of data retrieval during lessons 
were the most important reasons mentioned by her. On the other hand, she pointed out 
that technical problems were the main obstacles for using ICT. Similar to teachers' 
opinions mentioned, she stressed the time needed for lesson preparations when ICT was 
to be used. She considered technical support essential in making the use of ICT in 
lessons possible when teachers were not yet familiar with the techniques. She had 
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tried different ways of using ICT for lessons but she was not sure whether students 
learnt better. She emphasized that it was more convenient for keeping records of 
students' performances and controlling the sequence of lessons. 
According to Teacher B, the availability of the notebook computer was the most 
important reason for her increase ICT usage. Secondly, she found that it was a 
convenient and accurate means of keeping data of students and searching for useful 
information. The third reason was the requirement of teaching using ICT when the 
External School Review team inspected lessons. School policy did matter and followed 
the previous three as a factor affecting the implementation of using ICT in lessons. 
Teacher H (Refer to Appendix THI for the full record of the interview) 
In Teacher H's opinion, the school's concern was of utmost importance. He 
mentioned that in the second term he started collecting homework on eClass and using 
ICT in teaching since he thought that ICT was one of the school's major concerns and it 
was required for the External School Review which would take place near the end of the 
term. Another reason for his increased usage was the provision of notebook computers. 
It made the use of ICT more convenient than before. The third reason was the 
encouragement by the school. Furthermore, in his experience, visual effects could help 
students understand poems and its interactive effect was exceptionally good. 
Confidence was a factor he mentioned several times. He expressed that when teachers 
were more familiar with the software and hardware, they were more confident in using 
it. Other reasons he mentioned included the culture or atmosphere, requirement of the 
school, principal's inspection of lessons and the felt advantages when teachers used 
207 
CHAPTER 8 Analysis of Phase 2 Data 
ICT. Teacher H also stressed on the limitations of using ICT in lessons. He pointed out 
that the large amount of time needed for preparing a lesson was an obstacle. Despite of 
the advantages, teachers might not spend time using ICT if it was not required by the 
school and there was no inspection by the principal. About the trainings for teachers, he 
thought that sufficient trainings had been given during the office of the former principal, 
Principal A. However, some teachers did not have the confidence in using it and the 
support given to teachers was not yet strong enough. When asked to rank order the 
reasons, he arranged them with school policy on top, followed in order by teaching 
concepts, provision of hardware and software. 
Teacher K (Refer to Appendix TKI for the full record of the interview) 
Besides the factors given above, Teacher K had some more reasons for his 
increase of usage. He emphasized that confidence of use was important. With the 
support of student ICT helpers in class and help from colleagues, he gradually had the 
confidence of using ICT in lessons. According to Teacher K, the leadership of Principal 
B and her push and support were also important making him used ICT more frequently. 
He further pointed out that it facilitated teaching and learning was the most important 
reason. He found that using ICT could make lessons more interactive and the 
presentations were more attractive. To him, the order of importance of these factors 
were principal's policy and her leadership, his own belief and confidence, resources 
from publishers and hardware provision such as the notebook computer. 
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Teacher L (Refer to Appendix TLl for the full record of the interview) 
Teacher L was also a high user and had increased the usage to 80% in Phase 2. 
One of the reasons he gave was the change of syllabus. There were changes in teaching 
materials into PowerPoint presentations and other new ways of teaching using ICT were 
added. The provision of notebook computers to teachers and the major concern of the 
school being the use of ICT in teaching and learning had considerable influences on the 
increase of usage. The use of touch screen monitor as an interactive white board helped 
him to change the whole concept of teaching. He thought that PowerPoint could give 
structure to a lesson and make a lesson smoother even for a new teacher. This could 
safeguard the quality of a lesson and make sure the syllabus was taught. He himself had 
a strong belief that using ICT was good for teaching. However, he pointed out the same 
problem mentioned by other teachers, that is, the need for a large amount of time for the 
design and preparation for lessons. During the interview, he also mentioned the change 
of teachers' role and the need for paradigm shift in teaching. 
Teacher L pointed out that the availability of hardware was important in the first 
step to implement the use of ICT. As a subject head, he observed that the provision of 
notebook computers did make other teachers change to use ICT in lessons. He thought 
that as long as the basic requirements of hardware were satisfied, software became 
important in determining whether teachers used ICT or not. The change of syllabi and 
the software provided by publishers of teaching materials were important factors that 
brought about the changes. When asked to put the factors in order, he placed the 
availability of software in the first position, followed in order by the school policy, the 
External School Review, and hardware provision. He emphasized that school policy 
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was important affecting the change. Otherwise, it was very difficult to make teachers 
spend so much time in developing the ICT materials for teaching. He gave the 
comment that the whole school had shown big improvement in using ICT in teaching 
and there was a turning point aller notebook computers were provided to teachers. 
Teacher T (Refer to Appendix TTl for the full record of the interview) 
According to Teacher T, the provision of notebook computers was the most 
important factor for her increase in ICT usage. It should be noted that she was among 
the English teachers who had used the MMLC when the school piloted the use of ICT 
for teaching and learning. She was also the one who answered the teacher questionnaire 
in Phase 1 of this study. After some years of experience, she found taking the full class 
of 40 students to the MMLC was not as good as having lessons in the classrooms. She 
gave the comment that the provision of notebook computer gave her more convenience 
and flexibility in ICT usage. Therefore, she had increased ICT usage for lessons. The 
English department joined a TV news project organised by the HKEdCity and gave 
teachers in her department more chances of using ICT in teaching. Besides, the online 
assessment of the Territory-wide System Assessment (TSA) given by the Hong Kong 
Examinations Authority was an external factor that had made it compulsory for teachers 
to use ICT as an assessment tool. Teacher T summarised that the varieties as well as the 
audio-visual effects introduced to lessons were the major advantages of using ICT. 
They helped attract the attention of students and the visual effects could help students, 
especially those of lower abilities, follow instructions and reduce the chance of losing 
track during lessons. With different materials designed for the low and high ability 
groups, the use of ICT could cater for learner differences. However, it needed much 
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more time in the design in order to match the needs of students. When asked to rank 
order the factors affecting her usage, the availability of hardware and software came 
first on the list, followed by the requirement of the principal and the school policy. 
Summary of the factors affecting teachers'usage ofICT in lessons 
The reasons given by teachers in the first interviews for increasing the use of 
ICT in lessons can be summarised into eight areas. Four of them were popular and were 
ranked high in almost all of the interviews. They are (1) `The provision of hardware', in 
particular the provision of notebook computers to all teachers; (2) `The availability of 
software' and teaching materials with examples of PowerPoint presentations provided 
by the publishers; (3) `External Factors' such as the External School Review held near 
the end of Phase 2; (4) `School policy and requirements of the school/government' such 
as ICT in education as a major concern of the school for the school year in Phase 2. The 
other four were also mentioned in the interviews as important factors by one or two of 
the teachers. These include `The principal's leadership', `Teaching concepts', `Belief 
and culture' as well as `Support and pressure'. A summary of the factors and their order 
of importance as mentioned in the six interviews are given in Table 8-8. 
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Table 8-8: Order of importance of the factors affecting teachers' ICT usage in lessons 
(Phase 2 data collected from the teacher interviews) 
Teacher A B H K L T Times mentioned 
Provision of Hardware (e. g. notebooks) 4 ls` 3` 4` 4` IS` 142 
School Policy, Requirements 3 4Ih s` 3` 4` 83 
External Factor(s) (e. g. ESR) 1°` 3 2 3` 14 
Availability of Software (e. g. Publishers) 3` 1s` ls` 96 
Teaching Concepts Ti 2 2" 
Belief & Culture 2" 10 
Principal's Leadership Ist 26 
Support and Pressure 8 
From Table 8-8, it can be seen that `Provision of hardware' and `notebook 
computers' were mentioned respectively 117 and 25 times (refer to Table 8-6) with a 
total of 142 times in the interviews. Both terms were put under the category of 
`Provision of hardware'. The terms ` Policies' and `Requirements' which were put under 
the category Policies were mentioned a total of 83 times and ranked by five of the six 
interviewees as one of the top four reasons. Availability of software including the terms 
`software', `publishers' and `PowerPoint' were mentioned a total of 96 times in the 
interviews and ranked top four reasons by four of the six interviewees. 
"Yes, I've used it more frequently since I have a notebook computer" 
(TB 1). 
"I think it is because of the notebook computer.... I think it is the 
most important reason " (7TI). 
"... First, it is now more convenient since we have notebook 
computers. Second, the school encourages us to use IT in teaching" 
(THI). 
"Policy is of the first position, the second is my own belief and 
confidence (in using IT) 
... 
" (TKI). 
"Software is of the first priority. School policy is also important. 
Since if there is not such school policy, it will not be like this since it 
is really very hard to do. 
... 
'(TU). 
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`External factors', in particular, the External School Review, had big influence 
of teachers' usage. With reference to the number of times mentioned in the interviews, 
this term was not mentioned as often as the other three. However, it was named as one 
of the top four reasons in four out of the six interviews. Almost all of them said that it 
was a factor mandating the change. Since the reviewers stationed in the school for a 
week interviewing teachers and inspecting lessons and the use of ICT in lessons was 
one area for them to review, teachers participated in the interviews expressed that they 
used ICT in almost all lessons during the ESR period. 
"... For external review, we know the requirement of the external 
review so we will think of more interactive materials. If there was no 
ESR, I would still make IT materials but the degree of interaction 
would have been lowered" (TA 1). 
"... Maybe because we have to collect homework after the new year 
holiday and prepare for the external school review In ESR, we may 
be required to show how we have used IT such as PowerPoint... " 
(THI). 
Other Factors 
Teaching concepts and teachers' beliefs and culture were addressed in the 
interviews and had some weight in influencing the usage though only two out of the six 
interviewees put them high on the list. Leadership of the principal as well as support 
and pressure given by the school or colleagues were mentioned in some of the 
interviews but they were of lower importance compared with the above four. 
"There is an atmosphere that we must follow If we do not follow then 
we will be lagging behind the requirement " (THI). 
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"For sure, I will say those in the leading position have significant 
influence.... Teachers need a little push..... In an environment that 
they are all required to do it together. I think they can be given a little 
more push so that they can move forward a little fu' rther 
... 
" (TLI). 
Positive Effects of Using ICT 
Other reasons for changing to use ICT in lessons mentioned in the interviews 
included the `efficiency' of carrying out lessons by well-planned and structured 
PowerPoint presentations, the ` effectiveness' such as the increase of students' 
attentiveness and interest during lessons. These two terms were mentioned 30 times in 
the interviews. Some teachers pointed out its advantage of being able to cater for 
learner diversities. These were mentioned in one way or the other by all the six teachers 
in the interviews. The following are what teachers said about the effects on the change. 
"Students find it more interesting in learning on the whole. Students 
are better involved in learning and more efficient in learning" (TKJ). 
"... Also, for some abstract concepts in science, it helps students to 
understand better with ITsince the multimedia application is good for 
helping students to understand in my subject. 
... 
" (TLI). 
"It would help them to attend to the lesson for longer time since they 
can both hear and see so it's easier for them to follow and 
understand.... " (7T1). 
"First, it makes the lessons richer.... Because the lessons are richer, 
they are more attractive to students.... " (7T1). 
The high level users, Teacher A and L mentioned the change of role of teachers 
and paradigm shift as well. Support given by Principal B as mentioned by Teacher K, 
technical support by the ICT staff and student ICT helpers mentioned by Teachers K, B 
and H were also important reasons for those teachers of low to medium usage to change 
to use ICT in lessons. Culture and atmosphere were reasons facilitating change as 
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observed by both Teacher L, a high level user and Teacher H, a low level user. The high 
and medium users, Teacher A, B and L, considered the suitability of using ICT in 
teaching some topics but not all showing that they understood and considered the 
pedagogy as well. 
"In fact, it is not whether using computer or not that make the 
difference. It depends on whether you can think of a way of using it to 
make the lesson more effective. 
... 
" (TA 1). 
"... So, the most important point to consider 
... 
are what is the subject, 
the topic and the situation" (TBI). 
"... So, the role of the teacher is not as strong after IT is used in 
teaching.... The paradigm has been shifted.... " (TL1). 
"The teacher's role can have changed. 
... 
If computers are used, 
teachers'role can be facilitators.... They (students) can assume more 
responsibility in their learning" (TA 1). 
Comparison with the teacher surveys 
The reasons given above matched with those identified from the teacher surveys 
but there were some differences in order. From Teacher Survey 2, more effective in 
delivering a lesson was on the top of the list as a reason for using ICT followed by the 
provision of notebook computers and the policy of the school. Resources available on 
the Internet and students learnt better were also popular choices of reasons in the teacher 
surveys. 
Overall, from the three sources of data, the SSE data, the teacher surveys and 
teacher interviews, it was confirmed that teachers had increased usage of ICT in lessons 
since notebook computers were provided to them. In both the teacher surveys and 
interviews, availability of resources was also an important factor for facilitating the 
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usage. Government and school policies, leadership of the principals, teaching concepts 
and belief of teachers all had influences on the change. Therefore, it can be concluded 
that hardware provision, availability of software, policies and requirements were the 
major tools and signs mediating changes in this phase. Both the government and the 
principals played important roles in facilitating the change process. 
Teachers' attitudes towards the use of ICT in teaching and learning 
Overall, the teachers showed a positive attitude towards the use of ICT in 
teaching and learning despite the problems they encountered. Most of them wished that 
they could have more reliable hardware and higher quality software with better 
technical support for the development of using ICT in teaching and learning. They all 
considered that there were more advantages over disadvantages and they favoured the 
development towards using more ICT in lessons. When they used more ICT for 
teaching, they found it more useful and they gained the confidence of using it as well. 
"... The most important is that I have the confidence.... The 
conditions are more favourable in this year. It makes teachers more 
willing to use. 
... 
Yes, we have more confidence, more familiar after 
using it many times " (TKI). 
"I think students can be provided with more resources especially for 
those better students. 
... 
More IT resources can help cater for learner 
diversities " (7T1). 
Teachers' comments collected on the SSE day reflected teachers' positive 
attitudes towards using ICT for teaching and they gave a number of suggestions for the 
improvement of using ICT in lessons. Some of them emphasized the appropriate use of 
ICT in lessons and that teachers should not use ICT just for the sake of using it. A 
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record of the data collected on the SSE day and its translated version can be found in 
Appendix TX 1. 
Teachers 'Reasons for Not Using ICTin Teaching and Learning 
Time constraint was mentioned in all the six interviews as an obstacle 
preventing frequent ICT usage. The time needed for preparing the teaching materials 
such as designing and making PowerPoint presentations were mentioned by all of them. 
Technical problems of using the facilities and the school eLearning platform were also 
mentioned as problems that had hindered the progress of implementation. Increase in 
confidence of using the facilities when the notebook computers were given to teachers 
and the improvement of technical support were pointed out by the low level users as one 
of the factors encouraging them to use ICT more frequently in the second term of the 
school year. 
.. 
Teachers need more time to think of the way to teach. So, the 
preparation time is longer" (TA1). 
"When I am going to search for information for preparing 
PowerPoint etc. It is very time consuming. 
... 
" (TBI). 
"The disadvantage is that it reduces the f exibility of the lesson 
... 
the 
interactivity in lesson will have been lowered 
... 
It is also very time 
consuming" (TL I). 
It could be summarised from the interview reports that the main reasons that had 
hindered teachers from using ICT in their teaching and learning before Phase 2 were the 
inconvenience of use of the facilities. They had to book the notebooks or book the 
MMLC for using ICT in lessons. They lacked the confidence since they did not have 
much time using them and the culture or atmosphere of ICT usage had not been rich. 
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Support given to them, both technical and psychological, were not sufficient. Though 
teachers knew that using ICT could make lessons more effective and this was the trend 
for change, they had not made the effort to change if there was not the need or push 
given by the government or the school. 
" 
... 
May be all accepted that it is the trend that we need to follow 
... 
" 
(TKI). 
"... If it is implemented as a school policy, that is, not only you but the 
whole staff is required to do that. 
... 
I am saying that through school 
policy to build up a culture, everyone does something then you don't 
need to do it again in the next year... " (TLI). 
From the SSE data, the main obstacles for using ICT in lessons were also the 
technical problems, lack of support and short of resources. Problems like the instability 
of the school network, not able to get help immediately when there were technical 
problems, not accessible to the hardware when they needed them before they were 
provided with notebook computers (Appendix TX1). 
8.3. Activity System 2 (AS2): The Focal School at Phase 2 
The context of use of ICT in teaching and learning of the school at Phase 2 is 
represented as Activity System 2 (AS2) as shown in Figure 8-7. The components in 
Figure 8-7 are identified from data collected in Phase 2 and will be described briefly in 
the following sections. 
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Mediating Artifacts (Tools and Signs): Hardware Provision 
- 
Notebook computers and improved network; 
Software available-PowerPoints provided by publishers; School intranet eClass: communications, 
homework and other teaching and learning materials; External School Review by EDB; New Assessment 
cvcdpma ncino IT- 
. 
Ghnn/ nnlirinc and nrinrinal k ronuirempnic" Teehnirnl Cnnnnrt 
Subject(s): Teachers who had 
reached at least basic IT 
competency, fulfilled the basic 
requirement of using IT in at 
least 25% of their lessons. 
Rules: School policies: required 
teachers to use IT in leaching & 
have mutual lesson 
observations; IT Seed 
Teachers IEDB requirements 
for the IT initiatives; External 
School Review by the EDB. 
Community: BoM, Principal, 
Object(s): Teachers with more usage of IT in lessons; 
Teachers'teaching had more varieties, became more 
effective and efficient with the use of IT. 
Students'learning was improved with the help of IT 
Outcomes: Teachers'skills and confidence of 
usng IT were impro ved; More use of IT in 
lessons: Teachers taught more effectively with 
the use of1T. catered for learner diversity; 
Some demonstrated paradigm shift. 
Students were more attentive and interested in 
learning; learnt better using materials on the 
web and the school Intranet, eClass. 
teachers, parents, students; Division of Labor: Principal led the change, set up 
school culture; society, nearby policies, applied for funding, BoM approved 
cities-Singapore, Tai Wan, funding; Publishers produced more IT teaching 
Mainland China materials; Teachers used more ITin teaching; IT 
seed teachers set up Subject plans for using IT, 
Students welcomed and participated in lessons; 
EDB set uo policies and conducted ESR in the 
Figure 8-7 Activity System 2 (AS2) 
- 
the school at Phase 2 of the study 
Legend: Words in standard font: elements identified; Words in bold: new elements introduced; 
Words in italic: changes identified 
8.3.1. The School Context at Phase 2 of the Study 
As reported in Section 8.1, the project for the improvement of the infrastructure 
of the school and enhancement of ICT facilities accompanying the implementation of 
the second IT strategies of the HK government was underway in this phase. The school 
had just finished the installation of wireless network systems and upgrading the 
networks and ICT facilities. 
At the same time, there were a number of significant changes in the school while 
no change in the government policies towards ICT in Education occurred during this 
period. The major events that might have contributed to any changes in teaching 
included the change of principal at the beginning of Phase 2 and the plans and policies 
Principal B introduced to promote the use of ICT in teaching and learning. These 
included the provision of notebook computers to teachers in November, the 
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requirements of using the school Intranet for internal circulation of messages and the 
inspection of lessons either using ICT or reading for teaching in the first few months of 
the second term. Besides, appointment of an IT Seed Teacher in each department to 
promote the use of ICT and arrangement of sharing and demonstration sessions on the 
use ICT in teaching and learning on staff development days were the strategies to 
implement the ICT policy. The School Self Evaluation programs and the External 
School Review by the Education Department were the events that had pushed the school 
to face their problems in using ICT in teaching and learning and found ways to improve 
the situation. 
8.3.2. Description of the Components of Activity System 2 
Subjects, Objects and Outcomes 
The subjects, teachers, at the beginning of this stage had already acquired some 
basic skills of using ICT in teaching and learning and had reached at least the basic level 
of ICT competency as required by the government. 
The objects of the study, which were the teachers' teaching and students' 
learning using ICT, had shown big changes. From the data collected in the teacher 
surveys and the first teacher interviews, teachers had increased their usage of ICT in 
their teaching. In the teacher surveys, most teachers showed that they had more than 
50% in usage (refer to Figure 8-1). The six teachers, selected from the originally high, 
medium and low user groups, for the interviews all said that they had increased their 
usage to above 60%. The most significant increase of usage was the use of PowerPoint 
for lessons. This could be found from the two surveys and the interviewing data in 
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Phase 2. Teachers in the interviews like Teacher K and Teacher W expressed that they 
gradually got the confidence of using ICT in lessons and they felt the atmosphere and 
culture conducive to the change. As a conclusion from the above, teachers were 
becoming confident and competent users of ICT in teaching and learning. 
The outcomes towards the end of this phase were most teachers used ICT in the 
lessons. As observed by the researcher and reported by Teacher L in the first interview, 
teachers had used their notebook computers in most of the lessons. From the teacher 
surveys, all teachers had increased their usage and in the interviews, all the six teachers 
reported an increased in ICT usage in their lessons after they were provided with 
notebook computers in the second term of the school year, that is, Phase 2 of the study. 
Teachers had built up the habit of reading and circulating messages on the school 
Intranet and students had the habit of getting learning materials from and submitting 
assignments on the Intranet as reported in the interviews and the teacher surveys. 
One of the most important reasons for using ICT in their teaching was that they 
found lessons more effective and efficient when ICT was used. They had the experience 
that well-planned ICT materials could facilitate teaching and learning. Despite the 
demand of time for the preparation, they gradually favoured ICT even though they 
started the practice with different reasons. They did not just use ICT, many of them 
such as Teacher A and Teacher B, put emphasis on the way of usage and suitability for 
the topics. Teacher A and L pointed out the change of teachers' role when ICT was used 
and they recognized the paradigm shift when ICT was used in teaching. From the SSE 
data, some teachers realized that ICT should be used not merely for the sake of using it 
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but should be used when there was the need. 
According to the teachers' comments, lessons had greater varieties, and were 
more interesting when ICT was used. The teaching materials in electronic form and 
resources from the Internet both helped teachers to organise and present their lessons 
smoothly and helped students to understand the contents though they sometimes found 
that the progress was slower than before. Teachers also found that the visual effects ICT 
could provide and the varied resources from the Internet helped students to learn. They 
could find ways of using these materials to cater for learner diversity as well. These 
demonstrated that teachers had not just adopted the change but had implemented it to 
some extent. 
Mediating tools 
With the provision of notebook computers, teachers started using computers for 
both administrative work and teaching. The school polices, which required teachers to 
have mutual observations and observations by senior teachers and the principal, was an 
impetus for the change. The External School Review which was ranked high on the list 
of important factors facilitating the change in the teacher interviews was another 
positive factor. 
In the focal school, both technical and psychological tools were important in 
mediating the change. Technical tools included the notebook computers provided to 
teachers and projectors installed in all classrooms and the teaching resources such as 
PowerPoint presentations prepared by the publishers and teachers. Teachers put the 
222 
CHAPTER 8 Analysis of Phase 2 Data 
provision of notebook computers high on the list of factors facilitating the 
implementation of using ICT in teaching both in the teacher surveys and interviews. 
Psychological tools included teachers' felt need of the change, knowledge and 
confidence for the change as well as students' feedback on their usage. The felt need of 
the change might consist of the requirements of the government and the school as 
reported in the interviews. Students' responses to teachers' use of ICT and their 
increased pleasant feeling when they had lessons in the MMLC or when teachers used 
ICT in lessons could also be a psychological tool to encourage teachers to change. 
Other possible reasons that might have affected the change included the fear of 
lagging behind when compared with other schools and schools in other cities, 
expectations of the parents and alumni who donated money and gave comments and 
suggestions. 
Rules-Government Policies and School Policies 
In Phase 2, the major rules that had affected the development were the EMB 
policies and school policies. The policies of the EMB that invested money in the 
improvement of ICT infrastructure and the provision of resources and training to 
schools had a significant role to play in making the change possible. The requirement 
that teachers should demonstrate certain level of competence of ICT usage in teaching 
and learning was a major factor that pushed schools to adopt to the change. The school 
had put using ICT in teaching and learning a major concern of the year. The 
corresponding school policies had provided all teachers with notebook computers and 
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required them to demonstrate usage of ICT in their lessons through lesson inspections. 
These rules were enforced and reviewed by the External School Review Team of the 
EMB towards the end of the school year. 
From the interview data and teacher survey results, both the government policies 
and school policies played important parts in the changes observed in this phase. The 
government policies which invested a large amount of money for the infrastructure, 
such as the provision of the computer systems and networks and provision of trainings 
in the prior to this phase helped to prepare the teachers for the change. Teachers pointed 
out in the interviews that they had already got sufficient trainings and they tried to meet 
the requirement of the government so they had attempted to use ICT in their teaching 
for at least 25% before this phase (TB1, TH1). The government funding also provided 
the basic infrastructure for the use of ICT for lessons except that they did not have their 
own computers but had to share and borrow for use in classrooms. Although the 
provisions were not sufficient to encourage teachers to use ICT in lessons, they did lay 
the foundation for it. 
The school policies set up by Principal B gave the teachers strong 
encouragement to move forward. The procurement of notebook computers for all 
teachers was recognized by all the teachers in the interviews and most of the teachers 
answering the teacher surveys to be an enabling factor for implementing the use of ICT 
in lessons. The requirement of mutual lesson observation and observation by the 
principal or senior staff of lessons using either ICT or reading was a big push for 
moving forward. The External School Review by the EMB speeded up the change 
process. These were mentioned very frequently in the interviews and also the 
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teacher surveys. The strategies of appointing IT Seed Teachers in departments and 
inclusion of ICT plans together with lessons observations within departments created a 
culture and atmosphere of using ICT in teaching and learning (THI). 
Division of labour 
From the data collected in and for the Phase 2 study, the roles played by the 
government, in particular the EMB and Hong Kong Examination and Assessment 
Authority (HKEAA), Principal B, teachers and students as well as the board of 
management of the school were all mentioned either in the school documents, SSE data 
and interviews or teacher surveys. 
For the change in Phase 2, Principal B had played a significant role. With her 
many years of experience in other schools, Principal B found that the hardware and 
software provision of the school as well as teachers' usage of ICT in teaching and 
learning were far behind the standard of other schools. She then applied for money 
from the Board of Management for the procurement of notebook computers for teachers 
early in her first year of service in the school. She also put using ICT in teaching and 
learning one of the major concerns of the school for the year. Both the provision of 
notebook computer and the school policy were mentioned most frequently in the teacher 
surveys and interviews as major reasons for changing to use ICT in teaching and 
learning. 
Teachers, who were the front-line users, played an important part in the 
educational change. Teachers at the school were willing to learn and try the new way of 
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teaching though not actively changing their practice due to various reasons mentioned 
previously. They were equipped with the skills for the change before Phase 2. Their 
positive attitudes towards school policies and compliance to requirements made them 
susceptible to change. Their concern about students' learning and their willingness to 
improve were important drives as well. Of course, students' feedback to the teachers' 
teaching were important indicators which either encourage or discourage them to try 
using ICT in their lessons. 
The IT team of the school played an important part in writing the ICT plan and 
carrying out the procurement of equipment. The plan for the purchase of the notebook 
computers for teachers and the tendering procedures all depended on the work of the 
ICT team. The management of the IT staff in supporting teachers' usage of ICT for 
teaching and learning and the ICT resources were the work of the IT team too. The 
team also arranged for training courses for teachers, students and parents. Therefore, 
they had played a role in facilitating the usage of ICT in teaching and learning at school. 
It was reported by teachers that they had already got sufficient training courses during 
the office of Principal A, that is, Phase 1 of the study. 
The EMB played a role in setting up the policies, granting money to support the 
setting up and improvement of ICT facilities in schools. The ESR team of the EMB 
played an important role in inspecting schools and reviewing the schools to see if the 
policies were carried out and the public money was properly used. 
The HKEAA was 
another external body that played a role in encouraging schools to develop its usage of 
ICT for School-Based Assessments (SBA). 
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For this educational change, publishers and software developers who provided 
text books and ICT resources for teaching also played an important role. This was 
mentioned several times by teachers in the interviews. Without these, teachers could 
not have time to prepare all ICT materials to be used (TLI, TK1). 
Last but not the least, other stakeholders of the school such as the board of 
management, parents and alumni also had their roles to play for the implementation of 
using ICT in teaching and learning. The board of management of the school, as 
mentioned previously, approved the funding for the procurement of notebook computers 
for teachers. The alumni who were only mentioned in documents had donated money 
for the installation of LCD projectors into classrooms near the end of Phase 1 of the 
study and paved the way for the use of notebooks in classrooms. Parents, though never 
mentioned in the Phase 2 data, actually supported students' usage of ICT in their 
learning by installing computers at home and subscribing to Internet services. 
Expectations and comments of both parents and alumni were important in determining 
the progress of the implementation. 
Community 
The culture of the Hong Kong community and that of the school had significant 
effects on the change process. As mentioned earlier, the Hong Kong government had 
invited educators of nearby cities such as Singapore and Taipei as well as other 
countries namely the UK and Australia to share their experiences and held conferences 
in Hong Kong to extensively discuss the issue of ICT in Education. The government 
had also sent representatives to other countries to learn from their practices. 
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Accompanying the large amount of money invested in the development of ICT in 
Education, there were a number of discussions on this issue both formally and 
informally organised by the universities, tertiary institutions, the government and other 
school organizations. The atmosphere created a pressure on schools as they were on the 
front line in preparing the younger generation for the 21 S` century. This had also drawn 
the attention of parents and alumni to the development of ICT in teaching and learning 
in the school. 
Within the school, Principal B had raised discussions on this issue as well and 
introduced a change in the school culture which tended not to take risk (TK1). The 
practice of mutual lesson observation helped to develop the culture of sharing 
experiences and trying out new teaching methods as reported by some of the teachers in 
the interviews (TH1, TAI, TLI). The school self-evaluation programs also encouraged 
a culture among teachers and students to evaluate their practices and produced channels 
for them to voice their needs and wishes. Informal parents meetings provided 
opportunities for parents to voice out their concerns though those were not much related 
to using ICT in teaching but their wards indulgence in using ICT at home. The school 
culture and the school community were more favourable for changes in this phase. 
Contradictions as driving force for the development 
It was generally believed to be an irreversible trend for the society and in 
broader view, the world, to move towards an information age using ICT as a tool for life 
(TKI). ICT in teaching and learning has been a worldwide issue that had pushed 
schools to adopt the change. As mentioned earlier in this chapter, comparisons with 
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nearby cities, such as Singapore, Taipei, Shanghai and other countries also created 
forces to change. The contradiction between Hong Kong government's determination to 
keep Hong Kong in the forefront of ICT development and the more advanced use of 
ICT in teaching and learning in the nearby cities and other countries drove the 
government to invest money for the improvement of the infrastructure, hardware and 
software provision as well as the other supports, set up policies and plan for strategies to 
implement the use of ICT in teaching and learning. 
Principal B of the focal school had the experience of using ICT in teaching and 
learning while she served in other schools previously. When she compared the ICT 
usage in the focal school with that in her previous schools, she found the focal school, 
with almost 50 years history and in this 21st century, was far behind in the development 
of ICT in teaching and learning. This drove her to urge the school management board to 
allocate funds of the school for the purchase of notebook computers for all teachers in 
order to meet the need for promoting the use of ICT in teaching and learning. Teachers 
were also aware of the trend of development and had the fear that they were lagging 
behind. They were willing to face the challenge rather than remain in the status quo so 
they were ready for the change. 
To summarise, teachers' felt need, the fear of falling behind and their belief in 
the power of using ICT for teaching and learning contributed as the driving forces for 
the change. The advanced development of ICT in other schools compared with that of 
the focal school, the expectation of the stakeholders, the improved ICT environment as 
well as the culture favourable for change all moved the school a big step forward. 
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8.4. Summary of Phase 2 Study 
In Activity System 2, the subjects were the teachers, some of whom had some 
experience in using ICT in lessons while some had very little. The objects, that is 
students' learning and teachers' teaching, had undergone quite big changes in Phase 2. 
Most teachers were more adapted to and had more confidence in using ICT for teaching. 
All teachers had some experiences of using ICT in teaching though the extents of usage 
varied quite a lot. They all had passed the inspection by the principal or senior teachers. 
Students had more experiences in lessons using ICT and found more varieties and fun in 
learning though they might also have found that some teachers used ICT inefficiently. 
Overall, students welcomed teachers' usage of ICT in lessons provided that they had 
clear objectives of using ICT. The outcomes include teachers were more skillful in 
using ICT in teaching and students more interested in learning through using ICT. 
There were changes in the ways of teaching and learning though the teachers were still 
mainly passing on knowledge using ICT as another way of delivery. Teachers also 
found ICT an efficient and useful tool for presenting concepts and materials as well as 
organising teaching resources. The successful implementation further encouraged them 
to develop in using ICT in their teaching. 
The mediating tools included the hardware provision such as the notebook 
computers, software availability such as the PowerPoint presentations and teaching and 
learning resources provided by publishers as well as technical support provided by the 
ICT staff. Requirements of the government and the school principal could be 
considered as other kinds of tools that had mediated the changes. The policies set up by 
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the principal and the requirements stated in the ICT strategies of the government made 
up the rules that had directed the change. All parties, including the EDB of the Hong 
Kong Government, the school board, the school principal, teachers, parents, alumni and 
students, had some roles to play in and contribute to the development. 
The culture of the school community, the Hong Kong society and the nearby 
cities had positive influence on the development of ICT in Education and facilitated the 
changes of the system. Teachers' felt need, fear of lacking behind and their belief 
supported by their improved confidence of usage created the contradictions that drove 
the development of the activity system. 
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CHAPTER 9 Analysis of Phase 3 Data 
9.1. Introduction 
Phase 3 of this study refers to the period from September 2006 to July 2007. As 
reported in the data collection plan, there were teacher interviews, lesson observations 
and student group interviews. Data were also collected through teacher surveys and 
student questionnaires. In this chapter, the data collected will be reported, analysed and 
presented in an activity system. As in Phases 1 and 2, the key events in this phase 
which could serve as background information for studying the results will be reported 
first. A description of how data were collected in this phase will be given in the next 
section. Both quantitative and qualitative data were collected from teachers and 
students. The quantitative data, which were collected from a wider population, will be 
reported first to give a more general description of the situation. The qualitative data 
will then be reported and studied in detail in order to find out what facilitated teacher 
change and how change occurred in this phase. 
9.2. Data collected for Phase 3 
In Phase 3, quantitative data were collected through teacher surveys and student 
questionnaires. Student Questionnaire 5 (Appendices S5a, S5b), which was modified 
from the one for the Form 1 students in Phase 1, was given out to Form 1 to Form 5 
students. The purposes were to collect general data about students' usage of ICT for 
their learning and their views on it. Another purpose was to collect students' views on 
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teachers' usage of ICT in lessons. A second set of questionnaires, named Questionnaires 
2 and 3 (Appendices S2a, S2b, S3a, S3b), was given to Form 3 to Form 5 students for 
collecting data about their usage of computers both inside and outside school, for their 
study and for other purposes. This set of questionnaires was modified from the one 
used for the ImpaCT2 study in the U. K (WES, 2002). The purpose was to have a better 
understanding of students' usage of ICT, which would help to interpret students' 
response to teachers' usage of ICT in teaching. 
Qualitative data were also collected according to the data collection plan. Two 
teachers from the six selected teachers in Phase 2 were interviewed again in this phase 
in order to understand how and why they changed their usage of ICT in teaching. A 
lesson of each teacher was observed and about five students were invited for a group 
interview after each lesson. Furthermore, an interview was conducted with Principal B 
in order to explore her view on the situation of ICT usage of the focal school. In the 
following sections, data collected in this phase will be reported and analysed. 
9.2.1. Key Events in Phase 3 
In the school year 2006/07, there were further improvements in ICT 
infrastructure. According to the ICT plan of the school, desktop computers were to be 
installed in all classrooms at the beginning of the school year 2006/07. However, there 
was a delay and the workstations were finally installed and ready for use by the end of 
February 2007, shortly after the second teacher interviews. Besides, switches 
connecting the visualizer and the computer to the LCD projectors were installed with 
the workstations. Teachers could therefore use the visualizers which were 
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connected to the projectors just like using overhead projectors. Since the installation 
work was completed towards the end of the school year, not many changes could be 
observed until the next school year. 
In this phase, Principal B still put using ICT in teaching and learning high on the 
priority list. One of the goals of the year was to further strengthen the use of ICT to 
enhance direct teaching and the use of web-based materials to enrich content and 
enhance self-directed learning. In the school plan, one of the aims was to implement 
`creative IT and science education using high tech equipment as a tool' and staff 
development for ICT usage was a strategy to achieve it (Appendix D2). 
In September 2006, some teachers left and about ten new teachers joined the 
school. One of the teachers who attended the first interviews was seconded to the EMB 
but she officially visited the school weekly in support of a language program. 
9.2.2. Overview of Data Collected in Phase 3 
A teacher survey, similar to the two given out in Phase 2, was conducted towards 
the end of this phase. The way of administering the survey was also the same as the 
previous two. It was posted on the school Intranet and teachers were invited to answer 
the questions on a voluntary basis. The names of the respondents were kept anonymous 
so as to ensure that they would not be traced even when they gave answers not 
favourable to the researcher. Those quantitative data, which were collected from a 
wider population, could provide general information and references 
for analysing the 
data from the selected teachers. 
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Two teachers, Teacher A and Teacher B were invited to participate in the Phase 3 
study. Teacher A was a frequent user who taught a senior form social science subject 
and Teacher B was a medium user who taught a junior form cultural subject. Both of 
them reported significant increase in using ICT in lessons during Phase 2 of the study. 
They had increased usage to over 80% and even for every lesson around the period of 
external school review in the Phase 2 study. Both teachers accepted the invitation and 
were willing to participate in it. They also agreed that one of their lessons would be 
observed to see how they actually used ICT in teaching. 
In January, a Form I lesson of Teacher B and a Form 5 lesson of Teacher A were 
observed. The purpose was to see the ICT usage of these teachers in lessons and the 
response of students towards it. A group interview with five Form 1 students randomly 
selected by the researcher with the help of Teacher B was carried out immediately after 
the lesson. Three Form 5 students selected by Teacher A were invited to participate in 
an interview in May which was three months after the lesson observation. The reason 
of the delay was that the Form 5 students were busy preparing for the external 
examinations in February. 
Second interviews were conducted with Teachers A and B as well as two other 
teachers, Teacher H and Teacher K, who attended the first interviews in Phase 2. The 
purpose was to track the changes both in their teaching practices and their perceptions 
of using ICT in teaching. An interview with Principal B was conducted in the first term 
of Phase 3 too. The aims of these interviews were, first, to investigate deeper the 
situation of implementation of ICT for teaching and learning in the focal; second, to 
identify the reasons for using and those for not using ICT; third, to find the factors 
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that had facilitated the implementation and those that had obstructed it. All interviews, 
except the one with the principal, were conducted in Chinese. They were all recorded 
and then transcribed and translated into English for analysis. Table 9-1 summarises the 
data collected in Phase 3. Analysis of the data will be given in the following sections. 
Table 9-1: Record of data collected in Phase 3 
Teacher Lesson Student Group Teacher Survey / Date Interview observation Interview Student Questionnaires 
Dec 06 Principal B (TP) 
A Form 5 lesson Questionnaire to F. 1 to F. 5 Jan 07 
ofTeacherA S5a, S5b 
Questionnaire to selected 
Jan 07 A Form I lesson Form 
1 Group F. 3 students (S2a S2b) and 
of Teacher B Interview (SG1) , 
selected F. 4&5 S3a, S3b 
Feb 07 Teacher H (TH2) 
Feb 07 Teacher A (TA2) 
Feb 07 Teacher B (TB2) 
Feb 07 Teacher K (TK2) 
Form 5 Group 
May 07 interview (SG2) 
July 07 Teacher Survey 3 TY3 
N. B. Record of the interviews, results of the questionnaires and Teacher Survey 3 are attached in the 
appendix with labels as shown inside brackets in the table above 
9.2.3. Report of Data Collected from Student Questionnaire 5 
Student Questionnaire 5 (Appendices S5a, S5b), Student Questionnaire 2 
(Appendices S2a, S2b) and Student Questionnaire 3 (Appendices S3a, S3b) were given 
out in the second term of the school year 2006/07. Student Questionnaire 5 was 
modified from the one issued to Form 1 students in Phase 1. It was given to all Form 1 
to Form 5 students for collecting information about their ICT usage. Student 
Questionnaires 2 and 3 were modified from the one used in the ImpaCT2 study in the 
U. K. They were respectively given to Form 3 and Forms 4 to 5 students for collecting 
information about their ICT usage both inside and outside school and comparing them 
with the UK situation. 
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Results of the Student Questionnaire 5 (Appendices S5a, S5b) 
A questionnaire, Questionnaire 5 (Appendices S5a, S5b), to collect students' 
views on their own use of ICT in learning and their teachers' use of ICT in teaching was 
given out to Form I to Form 5 students in early 2007. There was a total of 340 
respondents as shown in Table 9-2. 
Table 9-2: Record of respondents to Student Questionnaire 5 (Appendices S5a, S5b) 
Form No. of respondents 
1 75 
2 112 
3 65 
4 50 
5 38 
Total 340 
Among the respondents, six said that they did not have computer at home. In 
order to provide references to students, the percentages of less than 20%, from 20% to 
50%, from 50% to 80% and above 80% were used to describe the terms `very little', 
`sometimes', `quite often' and `always' respectively. 
Tr. hto o_i ct... ipntc' rvnnrt of teachers' use and students' use of ICT for teachine and learnino 
Teachers' use of ICT in lessons Students' use of ICT for learning 
Above 20% 92.4% 78.2% 
Above 50% 70% 35.3% 
100% 
900/0 
80% 
70% Teachers' use of IT in 
6/O lessons 
500/0 Students' use of IT fork 
learning 
30% 
20% 
IO% 
(% 
0% 20°io 50% 80% 100% 
Percentage of Usage 
Figure 9-I Comparison of teachers' use of ICT in lessons and 
students' use of ICT for learning as reported by students 
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The responses to the first two questions about teachers' use of ICT in lessons 
and students' use of ICT for learning are summarised in Figure 9-1. Percentages for at 
least some uses, that is, above 20%, as well as those for quite often to always, that is, 
above 50%, are given in Table 9-3. From Figure 9-1, it is found that as perceived by the 
students, teachers' usage of ICT in lesson is higher than students' use of ICT for 
learning. In Table 9-3, the percentage for frequent usage of ICT for learning is 35% 
which is only half that of teachers' which is 70% according to the data collected. This 
large difference may mean that the way of using ICT in lessons was mainly for 
presentation which is one way but not interactive. There are two questions about the 
ways of using ICT and the results are summarised in Table 9-4 and Table 9-5. A 
comparison of teachers' and students' ways of usage as reported by the students is given 
in Table 9-6. 
T kl o-A cnitlentc' rennrt of teachers' wav of usage of ICT for teaching 
>20% >50% 
Presentation software 92% 71% 
Internet resources 78% 31% 
CAI or learnin software 72% 36% 
Resources on the Intranet, eClass 72% 29% 
Communication through email 38% 17% 
IOO% 
90% 
80% 
70% 
60% 
50% 
40% 
30% 
20% 
10% 
0% 
Percentage of Usage (>_) 
t Presentation software 
Internet resources 
CAI or learning software 
Resources on the Intranet, 
eClass 
w Conmunication through I 
email 
Figure 9-2 Students' report of teachers' ways of using ICT for teaching 
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Students reported that teachers used presentation software most frequently in 
lessons as shown in Figure 9-2. About 71% of teachers used ICT for more than 50% 
of their lessons and 92% used it for more than 20%. Teachers also used Computer 
Assisted Instruction (CAI) or other learning software, Internet resources as well as the 
school Intranet quite often in their lessons. About 30% of the students reported that 
teachers often used those methods while more than 70% reported that teachers had at 
least sometimes used these methods in lessons. 
Table 9-5 Students' report of their usage of ICT in learning 
>20% >50% 
Presentation software 58% 26% 
Internet resources 76% 47% 
CAI or learning software 47% 12% 
Resources on the Intranet, eclass 70% 37% 
Communication through email 48% 19% 
Application software such as Word/Excel 67% 40% 
I000/0 ý-Presentation software 
90% 
80% 
-}- Internet resources 70% 
609/6 
5O% CAI or learning software 
30% ---- Resources on the Intranet, 
20% eclass 
100/0 
-- -W Convnunication through email l 
(P/ö 
(p/o 20% 50% SO% I00% ý Application software such as 
Word/Excel Percentage of usage (less than) 
Figure 9-3 Students' report of their ways of using ICT in learning 
In Table 9-5 and Figure 9-3, Internet resources was the most popular way of 
usage and is slightly higher than the usage of application software such as Word/Excel 
and the school Intranet. Figure 9-3 shows the popularity of usage of all the six ways 
named in the questionnaire and Table 9-5 summarises the percentages for usages of 
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often to always and sometimes or more. According to students' report, the most popular 
usage by students was Internet resources and the least popular one was CAI or learning 
software. 
80% 71% 
70% 
60'o 
o 470 
50,0 
40°° 
30°° 
31 
361° 37% 
29 
1749% 
1: 1 Teachers' teaching 
  
Students' learning 
0° gab 
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u 
E- E 
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Figure 9-4 Comparison of teachers' and students' ICT usage 
The bar chart given in Figure 9-4 compares teachers' usage in teaching and 
students' usage in learning. It can be seen that teachers' use of presentation software 
was significantly more popular than that of the students' use. This big difference can be 
accounted for with the fact that teachers frequently used PowerPoint presentation for 
delivering lessons as reported by the teachers in both the surveys and the interviews in 
Phase 2. Besides, from the questionnaire, students' usage of the Internet and Intranet 
resources was higher than that of the teachers' while their uses of email were 
approximately the same. Quite big difference is also found between teachers' use of 
CAI or learning software and that of students' use. This might have shown that the 
resources from publishers or other school teachers could not be accessed by students 
from home except for junior form English. Therefore, uploading teaching and learning 
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materials on the Intranet or Internet might be a solution to bridge the gap. 
From the data above, teachers might have used ICT mainly for presentation of 
lessons which was one way and there was not much interaction with students when ICT 
was used. This matches with what was reported in the ESR report by the end of Phase 2. 
This also agrees with teachers' reports and comments given in the SSE data and the 
interview data. 
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Figure 9-5 Comparison of students' views on the advantages of using ICT 
for teachers' teaching and that of students' learning 
When asked about the advantages and disadvantage of using ICT in teaching and 
learning, students did not see many advantages but after all, they preferred the use of it. 
In Figure 9-5, the advantages of using ICT for teaching and that for learning as 
perceived by students are compared. The results agree quite closely with each other. 
More than half of the students chose more varieties in teaching methods' and 
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`lesson were more interesting' as the advantages of using ICT in teaching and for 
learning. A little less than half of the students expressed that `easier to understand with 
audio visual aids' was an advantage in teaching and for learning. The above are 
amongst the most popular advantages mentioned by students. These are also the 
reasons for teachers to change to use ICT in lessons as collected from the teacher 
interviews and the SSE data in Phase 2. Besides, about one third of them agreed that 
`More systematic in lesson planning' was an advantage. However, it was interesting to 
see that most students did not agree that using ICT was more `efficient and effective in 
learning' nor `suit the progress of individual students' which were usually considered as 
advantages of using ICT in teaching and learning by teachers or researchers. 
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Figure 9-6 Students' views on the disadvantages of using ICT in teaming 
Students did see some disadvantages of using computers in learning as well and 
Figure 9-6 shows the results from the student questionnaires. Amongst the 
disadvantages listed, about one third of them thought that it was `waste of time and 
troublesome' and using ICT in learning would result in `less communication with 
teachers or fellow students'. About one quarter of the students thought that `they 
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learn slower than usual' and less than one fifth thought that `it was boring'. The reason 
for students feeling that it was a waste of time and troublesome might be due to the fact 
that teachers needed to set up their notebooks in the classrooms when they wanted to 
use ICT in classrooms as reported in Phase 2. Since teachers mainly used PowerPoint 
presentations for lessons, students felt that there was less communication with teachers 
and fellow students. Some teachers also expressed this point on the SSE day. In the 
ESR report, it was pointed out that there was not enough interaction in class. 
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60% 
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teacher play 
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Instructor Pass on Assists Coach 
knowledge learners 
Figure 9-7 Roles teachers played and roles students expected of teachers when ICT was used for lessons 
There are some discrepancies between the teacher's role as expected by students 
and that played by the teacher when ICT was used in teaching and learning. Referring 
to Figure 9-7, more than 60% students felt that teachers were passing on knowledge and 
about one quarter of them found that teachers assumed the role to assist learners when 
ICT was used for teaching and learning. However, students preferred teachers to play 
the role of `assisting learners' to 'passing on knowledge' though both of them are 
popular choices. The number of students who expected teachers to play the role of 
assisting learners is nearly double the number of students who actually experienced 
243 
CHAPTER 9 Analysis of Phase 3 Data 
it. On the contrary, nearly double the number of students found that teachers had taken 
up the role of `passing on knowledge' compared with the number of students who 
expected it. Change from teacher-centred to student-centred teaching and learning was 
the aim of educational change by that time. The ultimate goal was to assist students so 
that they could learn how to learn. However, the teachers did not seem to `shape' fast 
enough since they still assume the role as `passing on knowledge' but not `assisting 
learners'. It needs to consider whether this change in practice reflects the educational 
change as stipulated in school documents. 
Table 9-6 Students' expressed feelines towards the use of ICT in lessons 
"v 
Like to 
strongly like It 
Dislike to 
strongly dislike it 
0 you like teachers using computers for lessons? 81% 17% 
0 you like to learn with computers (during lessons and after school)? 79% 20% 
Despite of the disadvantages pointed out by the students in the questionnaires, 
students liked teachers to use ICT in their lessons. According to Table 9-6, about 80% 
of students liked teachers to use ICT for lessons and 79% liked to learn with ICT. From 
this piece of information, the students were quite ready for and welcomed the change by 
that time. But according to Figure 9-7, the pedagogical usage of ICT in lessons was still 
mainly teacher-centred. The views of teachers and students would be further explored 
and clarified in the interviews with selected teachers and student groups. 
9.2.4. Results of Student Questionnaire 2& Student Questionnaire 3 
The Student Questionnaire 2 and 3 about the ICT usage, modified from the one 
used in the ImpaCT2 project, was given out to Form 3,4 and 5 students. Two classes in 
each Form were selected to answer the questionnaires. In Form 3, students were 
allocated to different classes according to their overall results of examinations in 
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Form 2. Out of the 160 students in Form 2, the top 80 were assigned evenly to the two 
classes 3D and 3C and the rest were put in the other two classes 3B and 3A. In Form 4 
and Form 5, students were allocated to different classes according to their choices of 
subjects with 2 classes having the choice of the Science subjects while the other two 
having the choice of the Arts subjects, Geography, History, Chinese History, etc. 
Classes 4B, 5B, 4C and 5C were in the Science stream and 4A, 5A, 4D and 5D in the 
Arts stream. 
Student Questionnaire 2 was given to 3B and 3D while Questionnaire 3 was 
given to 4A, 4B, 5A and 5B students. That is, one better performing class and one 
weaker class in Form 3 were chosen to answer Questionnaire 2 and one Science class 
and one Arts class were chosen from Form 4 and Form 5 to answer Questionnaire 3. 
Tahle 9_7 Rasic information about the questionnaires given out in Phase 3 
Form 3 Form 4 Form 5 
A 0 23 (Arts Class) 12 (Arts Class) 
B 37 (Weaker in academic results) 27 (Science Class) 32 (Science Class) 
C 0 0 (Science Class) 0 (Science Class) 
D 36 (Better academic results) 0 (Arts Class) 0 Arts Class) 
Total 73 50 44 
In questionnaires 2&3, section one contains questions for collecting basic 
information about the student's access to computer resources, their usages for learning 
and leisure both in and outside the school, during and after lessons. The main purpose 
of the questionnaire was to collect information about the level and pattern of usage of 
ICT of Hong Kong secondary school students as typified by the focal school. A 
comparison with the corresponding students in the UK as reported in the ImpaCT 2 
project (Harrison et al., 2004) will be given in order to provide a reference for the 
investigation of the level and pattern of usage in the Hong Kong situation with the 
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focal school as an example. It should be noted that the Hong Kong data was collected 
in 2006 while that in the UK was collected in 2001,5 years before the one collected in 
Hong Kong. In spite of the time lapse, the ImpaCT2 data is the most comprehensive set 
of data officially collected and not any other can be found up to the period of this 
research. 
This questionnaire was given out in Phase 3 and the data collected were to help 
to understand students' response to teachers' use of ICT for teaching and their own use 
of ICT for learning. Whether they were frequent users of ICT or not might have 
affected their response to teachers' usage of ICT in lessons and their own usage of ICT 
in learning. The ease of access to the ICT equipment and their main purpose of using 
them might have affected their attitudes and perceptions of using ICT in teaching and 
learning. 
The results of the questionnaires 2 and 3 given to the Form 3,4 and 5 (age 14 to 
16) students will be discussed in the following. A summary of the results is presented in 
Table 9-8 with the average of the results from Form 3,4 and 5 compared with the 
corresponding results of KS4 (age 16) students in the UK as reported in the ImpaCT2 
project. A full report of the results of the questionnaires is given in Appendix S (S2a, 
S2b, S3a, S3b & S4). When data of these questionnaires are compared with the UK 
situation, the fast development of ICT technology and drop in price throughout these 
five years should be considered. 
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Table 9-8 ICT usage of secondary school students in Hong Kong compared with the UK data 
UK 
2002 
Focal school 
2006 Yes 
KS4 F3-5 F3 F4 F5 
Do you have a games console at home? (e. g.: Pla station, 
..... 
71.4 59.7 71 51 57 
Do you have a computer at home? 93.9 99.0 97 100 100 
Can you access the Internet from home? 76.8 97.7 95 100 98 
Do you use computers in places other than your own home or school 
(e. g. the library, an Internet cafe, a friend's house or somewhere else)? 
2.6 69.7 63 72 74 
Can you access the Internet from those computers in places other 
than your own home or school? 
77.5 79.0 82 81 74 
Do you have personal email address? 79.7 97.3 96 100 96 
Have you ever created your own web page? 19.5 60.3 55 62 64 
Do you have your own mobile phone? 83.9 95.7 93 100 94 
Do you use the Internet for visiting Test Revision Sites / 
HKCEE revision sites? 
73.8 48.0 29 53 62 
From the data in Table 9-8, only a few students in the focal school said that they 
did not have computers at home or could not access the Internet from home. The 
situation was better than that in the UK five years before. Nearly all students of the 
focal school who answered the questionnaire had email accounts and more than half of 
them had their own webpage. Almost all of them had mobile phones as well. About 
70% of the students in the focal school had used computers other than that in their home 
or school. The percentage is slightly lower than that in the UK five years ago. The 
percentage is even lower when the usage of ICT in learning is considered. Slightly less 
than half of the students in the focal school showed that they had used ICT in their 
learning while more than 70% of the UK students had done so. This percentage 
increased considerably in Form 4 and Form 5. Slightly higher than 50% of Form 4 
students used the Internet for revisions and the percentage increases further for the Form 
5 students. This can be accounted for by the need of facing the external exam in the 
senior secondary level and the Form 5 students were closest to the public examination. 
Despite the ease of access of Internet materials and the drop in price of the ICT 
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equipment, the percentage of students using computers for their study was still lower for 
the HK students than their counterparts in the UK even 5 years back. 
9.2.5. Report of Data Collected from Teacher Survey 3 
A teacher survey, similar to the two surveys given out in Phase 2, was posted on 
the school Intranet, eClass, with a note inviting teachers to fill it out from July to August, 
2007. As before, the survey was not compulsory and the teachers' names were 
anonymous. This was to minimize teachers' tendency to give favourable answers or the 
fear of any consequences in telling something not `appropriate' as the researcher was at 
a senior position of the school. The number of respondents answering the third one was 
23 out of 54, a little fewer than the first one which was answered by 26 out of 50 
teachers. We also need to take into consideration the fact that seven teachers left the 
school and eleven new teachers joined the school in September 2006. Care is needed in 
interpreting the answers for those questions asking about any change in ICT usage. 
Another factor that should also be taken into consideration is the fact that it was one of 
the major concerns of the school and the government for developing the use of ICT in 
teaching for the school year 2005/06 (Appendix Dl, D3, D4; EMB HKSAR, 2004a). 
Instead of simply reporting the data collected from Teacher Survey 3, 
comparison with the previous two will be given. The cross phase analysis of the 
surveys will be used to show the changes both in practice and in perceptions of teachers. 
Table 9-9 shows the basic information about the three teacher surveys. Although the 
percentage of teachers answered the second survey is relatively low, the results still 
worth attending to since it was given out shortly after the External School Review in 
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May 2006. Some significant changes might have happened across this critical period. 
These three surveys are of similar design but there are some questions in Survey 2 and 
Survey 3 to check for the increase of usage and some questions to let teachers report on 
their own changes. 
Table 9-9 Basic information about the three teacher surveys 
Teacher Survey Survey I Survey 2 Surve 3 
End of Date for the Surveys 15/01/2006 31/07/2006 31/08/2007 
Total Number Received 26 out of 50 12 out of 50 23 out of 54 
Increase of usage of ICT in teaching 
The data collected in the three surveys and a comparison of them can be found 
in Appendices TY I to TY4. The fraction of teaching hours allocated for using ICT is a 
measure of their amount of ICT usage for teaching and the results from the three 
surveys are shown in Figure 9-8. 
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Figure 9-8 Percentage of teaching hours using ICT (Data from the 3 teacher surveys) 
In Figure 9-8, Survey 2 is represented using dotted line because it might have 
represented a temporary increase of ICT activity at the time of the ESR. The 
exceptionally high percentage of teachers choosing their usage of ICT for more than 
50% in Survey 2 (July 2006) is an example. When the fraction of teaching hours 
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using ICT collected from Survey 1 (January 2006) and Survey 3 (August 2007) are 
compared, an increase of percentages throughout the whole range is shown. 
From the results, about 80% of teachers reported that they had used ICT for 
more than 30% of their teaching time in Survey 3 (August 2007) while only 47% 
reported the same amount of usage in Survey 1 (January 2006). The increase in the 
amount of usage to 50% and 70% was higher in Survey 2 than in Survey 3. Percentage 
of teachers using ICT for more than 50% of teaching time increased from 24% in 
Survey 1 to 58% in Survey 2 but dropped back to 43% in Survey 3. It has been 
mentioned earlier that using ICT in teaching and learning was a major concern of both 
the government and the school. The marked increase can be explained by the ESR held 
just before the survey was given out. The relatively low response rate of Survey 2 can 
also be a reason. However, we can still conclude from the increase from 24% to 43% 
that teachers did increase their usage of ICT for teaching from Phase 2 to Phase 3 of the 
study. 
Nays of using ICTfor teaching 
In order to collect information about teachers' ways of using ICT in their 
teaching, they were asked to indicate their amount of usage for each of a list of common 
applications by entering 0 to 3 with 0 representing `never', 3 for `all of the time', 1 and 
2 between the two extremes. In the report, the number of respondents choosing 2 and 3 
are added up and treated as frequent usage for comparison. 
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Figure 9-9 Ways of using ICT for teaching (Data from the 3 teacher surveys) 
The bar chart in Figure 9-9 shows a significant increase in percentage of 
teachers using presentation software for teaching from Survey I to Survey 3 with a 
sharp increase in Survey 2 and a little drop in Survey 3. A similar trend is shown for 
using graphics or multimedia software. There is a steady increase in the use of browsers, 
that is the Internet, from Survey I to Survey 3. Slight increase is also shown in the 
usage of word processing software and very little increase is found for the use of 
spreadsheet. There is almost no change and even a small drop in Survey 2 for the use of 
homepage design software. There is also a sudden rise and finally a drop in the use of 
Communication software. 
From the results described above, Presentation Software, Word Processing 
Software and Web Browsers were the most frequently used software for teaching 
throughout this study. The significant increase in the usage of presentation software, 
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was consistent with the results of the first interviews when teachers reported they had 
tried hard to use ICT in their lessons for mutual lesson observations, inspection by 
senior teachers as well as the ESR. The term `PowerPoint', which is almost equivalent 
to presentation software as perceived by teachers, was the most frequently mentioned 
software in the first interviews. 
`Word Processing Software' received high responding rate in all the three 
surveys because teachers had already been using ICT in preparing exam papers, notes 
and administration documents in Phase 1. Therefore, only a little increase from Survey 
1 to Survey 3 is seen but the percentages stand high at 70% and above. The use of the 
Internet also stands high in Phase I with only a little less than that for `Word Processing 
Software'. It rises gradually to a percentage higher than the use of `Word Processing 
Software' in Phase 3. The exponential increase of websites as shown in Figure 9-10, the 
rapid increase in speed of Internet connection and the big drop in prices of subscription 
to Internet services can justify the findings. This big change has influenced the ways of 
teachers' teaching and students' learning. However, Figure 9-10 might have under 
represented the situation if compared with that quoted in the BECTA ImpaCT2 report 
(DfES, 2002). Harrison (2011) quoted that there were 25 billion webpages on the 
Internet in 2011. 
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Figure 9-10: Total sites across all domains August 1995-January 2008 
(Digital Inspiration. 2008) 
In order to understand why teachers used ICT more frequently, their reasons for 
using ICT in teaching was included in the survey. Results of the three surveys are 
shown in Figure 9-11. Two reasons suggested by teachers in Survey I were added to 
the list for Survey 2 and Survey 3. 'To facilitate teachers' explanation / demonstration' 
and 'To provide suitable teaching materials and activities to facilitate the understanding 
of knowledge' are two of the most important reasons for using ICT in their teaching. 
Both of them scored 100% in Survey 2. 'To provide opportunities for creative work in 
order that students could learn better' has shown steady increase throughout the three 
surveys and becomes the third popular reasons, which has selected by more than 60% of 
the teachers. It is worth noting that 'To let students learn interactively' and `To let 
students learn through communication with people over the world' which were added to 
Survey 2 and 3 as suggested by teachers in Survey I received high responding rates in 
Survey 2 but with a drop in Survey 3. A possible reason for this is the ESR which was 
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carried out just before Survey 2 was given out. The above two reasons for using ICT 
were the purposes suggested in official documents and were points to observe by the 
ESR team. As a consequence, teachers were aware of these purposes but they were not 
easy to implement in lessons. Instead, `To provide drills and practices' and `To let 
students analyse problems and search information in small groups' received quite 
similar response rates in all the three phases. 
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Figure 9-12: Ways teachers use the School Intranet, eClass (Data from the 3 teacher surveys) 
AS for the school Intranet, eClass, all of the respondents with the exception of 
one teacher, had used it. Figure 9-12 shows how teachers used the eClass. More than 
80% teachers expressed that they used the school Intranet to `Deliver/receive 
announcements' and about 80% of teachers chose the use of `Campus mail'. Both show 
a decrease in Survey 2. There is a slight increase of usage for `Delivering and collecting 
assignments' in Survey 3 compared with Survey 1. `Online tests' is a way of usage that 
increased in Survey 2 with an overall drop in Survey 3 while there is also a drop for 
`online teaching'. Overall, there are some increases of usage of eClass for delivering 
and receiving announcements, campus mail and disseminating and collecting 
assignments as mentioned by teachers in the first interviews as ways of using eClass. 
However, there is a general decrease in the other usage such as online tests, online 
teaching and forum. This can be explained by the comment collected on the SEE day 
that the Intranet system was not stable and some teachers criticized its inconvenience of 
use. 
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Table 9-10 Percentages of teachers used ICT more frequently in teaching 
Survey 2 Survey 3 
Yes 92% 35% 
No 8% 65% 
When teachers were asked whether they had used ICT more frequently in 
teaching, 92% expressed that they had increased the usage when they filled the survey 
in July 2006 and 35% of the respondents said that they had increased usage when they 
filled out the survey in February 2007. There was an obvious increase in usage from 
January to July 2006 and the situation became more stable in 2007. The reasons for 
65% respondents saying that they had not increased usage might include the following. 
First, more than 10 new teachers joined the school for the school year 2006/07. Some 
of them already had the habit of using ICT in their teaching. They had no way of 
making comparison. Second, three teachers explained that they had used computers 
almost as frequently as in the previous terms and third, one teacher expressed that 
he/she did not have any lesson in the second term. Therefore, when asked whether they 
had increased the usage compared with the term before, the percentage was only 35%. 
Since names of the respondents are anonymous, there is no way to identify them and the 
reasons are uncertain. 
Reasons why teachers increased usage of ICT in their teaching 
Figure 9-13 compares the reasons why teachers used ICT more frequently from 
results of Survey 2 and Survey 3. In the figure, `More effective in delivering a lesson' is 
the most popular reason chosen by teachers in both surveys. The percentage even 
reached 100% in survey 3. `The school provided me with a notebook computer' is the 
next popular one with 88% in survey 3. The percentage of teachers who chose `This is 
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the policy of the school' is high at 73% in Survey 2 but dropped to 38% in Survey 3. 
The reason is most likely due to the External School Review just before Survey 2 was 
given out. According to both the school and government policies, teachers were 
required to use ICT in their lessons. `Using multimedia can make a lesson more 
interesting', 'Students learn better when IT is used in lessons' and `There are many 
resources available on the Internet' are also popular choices as reasons for increasing 
their usage of ICT in teaching. The reasons `More efficient in delivering and receiving 
assignments on eClass', 'IT facilitates communication with people over the world' and 
`The IT support is better' are selected by some but less than half of the teachers as their 
reasons for increasing usage of ICT in teaching. 
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Figure 9-14 Factors that discouraged teachers from using ICT in teaching 
- 
Comparison of Survey 2 and Survey 3 data 
Teachers were also asked about the factors that had discouraged them from using 
ICT in teaching. A list of reasons was given in Survey 2 and Survey 3 and the results 
are presented in Figure 9-14. it takes much longer time to prepare for a lesson' and 'It 
wastes time in setting up computer systems in lessons' are popular choices in both 
survey 2 and survey 3 with percentage reaching 100% and 75% respectively in Survey 3. 
These was consistent with the teachers' concerns as reflected in the first teacher 
interviews in Phase 2. The percentages of teachers choosing the other options are low 
and no one said that the school did not require them to do so'. 
Summary of Data from Teacher Surveys 
From the teacher surveys, it is found that there was an increase in use of ICT in 
teaching. The percentage of teachers using ICT for more than 30% of lessons increased 
from 47% to 78% from the beginning of Phase 2 to the end of Phase 3 and that of 
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using more than 50% also increased from 24% to 43% with a sharp increase in Survey 2. 
It is also shown that teachers had gradually adapted to the change so they had increased 
usage without external coercion. The main reasons that encouraged teachers to use ICT 
in their lessons shown in the surveys include the provision of notebook computers, the 
effectiveness of using ICT for lessons and better learning of students. On the other hand, 
the time needed for preparing the lessons and time for setting up the equipment are the 
main factors that had discouraged teachers from using ICT in lessons. Qualitative data 
from interviews will be reported in the next section. Findings from quantitative data 
which were collected from a wider population will be used as background information 
for the analysis of qualitative data and triangulate with each other to help draw more 
reliable conclusions. 
9.2.6. Report of the Interviews with the Principal, Teachers and Student 
Groups 
In this section, the interviews with Principal B, Teachers A, B, K and W as well 
as Form 1 and Form 5 student groups will be reported. The principal's interview data 
are an important source of information to show how and why the school policies were 
set up and the strategies to implement them. Since Principal B was new to the school, 
her views can be considered as objective description of the school situation in using ICT 
in Education. The teachers' interview data will be analysed to study the change process 
and identify the factors that might have encouraged and those that discouraged teachers 
to change. Group interviews with the Form 1 and Form 5 students will help to 
understand students' responses to using ICT in lessons and cross-check with teachers' 
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views. These results will triangulate with each other to help more accurately portray the 
situation. 
Interview with the Principal 
The interview with Principal B was conducted in Phase 3, more than a year after 
she took up the post of principal of the school and about a year after notebook 
computers were provided to teachers. The purposes of the interview were to collect the 
Principal's view on the school's ICT environment and teachers' use of ICT for teaching 
in the focal school, to understand her reasons for setting up the school policies for the 
use of ICT in teaching and learning and her strategies for implementing them. Since the 
interview was conducted more than a year after her policies were set up and enforced, 
her comments on the progress of the change in the school will be very useful in 
understanding the whole process and triangulating with the data from other sources. 
Record of the interview is attached in Appendix TPI. 
In the interview, Principal B described the situation of the school before 
notebook computers were given to teachers as in the following: 
"I was very surprised, because it was 2005, already it was the 21st 
century, yet, there were only 8 computers in a staff computer room 
which is very very small for more than 50 teachers to use. I think that 
no way can my teachers catch up with using IT in education 
extensively if they didn r even have a computer at hand.... At that time 
(Sept-Nov 2005), I think only a few, teachers, like those IT teachers or 
a few, in one or two departments only used computers frequently. I 
think around 10 teachers" (TP). 
"Compared with what I saw in my previous school and in other 
schools I knew, I would say it's very low " (TP). 
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She emphasized the need for suitable hardware and software and their ease of 
use in order to encourage teachers to use ICT in teaching. In her view, one of the most 
important factors for implementing the use of ICT in teaching and learning was 
"money ". She put acquiring notebook computers for teachers, installing computer 
systems into classrooms and upgrading computers high on the priority list in order to 
speed up the change process. All of these required extra money and she therefore 
applied for funding from the school management board to make her plans possible. 
"Number one, 1 must get the whole school equipped with computers, 
and I must start with equipping my colleagues with computers and 
also help then: learn the skills of using the computers in direct 
teaching.... I don ? just want one computer in each classroom. My 
dream or my plan is to have at least 6 to 8 computers or workstations 
in the classroom so students can have one computer for each group of 
say 5 to 6" (TP). 
After one year of her service in the school, she found that teachers used ICT 
much more frequently in most departments. According to her plan, all teachers should 
use ICT in direct teaching in the first stage and all classrooms should be installed with 
computers in a later stage. 
The second factor named by Principal B was `people'. She considered the vice 
principal, who was also taking charge of the ICT development in school and had worked 
hard to promote the use of ICT in the school, as an example. Principal B made it a 
requirement for teachers to arrange mutual observation of lessons using ICT. Teachers 
did try using ICT in their teaching and asked their subject head and other teachers to 
observe their lessons in order to fulfill the requirement in the second term of the school 
year. Principal B saw that teachers felt the pressure at the beginning but after going 
through the initial stage, both teachers and students experiencing the benefits of 
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using ICT were happy about the policy. She considered the low use of ICT for teaching 
and learning as one of the reasons why students' results in public examinations were not 
as good as they could have achieved. In her school report issued in 2006, she pointed 
out an improvement of students' performance in public examinations after the 
introduction of using ICT in teaching and learning. In the school report for 2005/06, an 
improvement was shown in the passing rate and the credit rate of both the Advanced 
Level and Certificate of Education Exams. 
"It was my belief that using IT really can improve academic 
performance" (Appendix D8). 
"I think we installed computers say in November and then when the 
exams were held, it was May, April for AL and May for CE. In that 
summer we saw a big jump in both passing and credit rate " (Appendix 
D8). 
"Subjects like History, right, Miss Yand Mr. Z had used a lot of IT in 
classrooms since the purchase of computers and you can see a 
significant rise in the value-addedness" (Appendix D8). 
"in Summer 2006, we found slight increase right and some big 
increase in most of the subjects " (Appendix D8). 
Principal B also considered one of the factors that teachers used ICT in teaching 
was that they cared about students' learning. 
"They cared the students and they have their intrinsic desire or 
motivation to improve their own teaching and 
... 
determination to help 
students to learn better " (TP). 
"... with pressure, then they worked hard and then they had 
motivation, may be intrinsic in this initial stage but they found that 
right it's really beneficial to student learning" (TP). 
"... the strategies of implementing the policy are very important to the 
success " (TP). 
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What Principal B viewed as important in helping teachers change to use the 
technology included the availability of exemplars and colleagues who were more 
advanced ICT users to share their experiences. She thought that `this practice (mutual 
lesson observation) is most important' in increasing teachers' usage of ICT in lessons. 
To summarise, the factors that Principal B rated important for the 
implementation of using ICT in teaching and learning were (1) resources available, 
including money, hardware and software, (2) teachers' intrinsic desire to improve their 
own teaching and determination to help students to learn better and (3) having 
exemplars and sharing among staff. The final factor was the importance of monitoring 
and follow-through for the successful implementation of any policy of the school. 
Lesson Observations and Second Interviews with Teachers 
According to the data collection plan, the selected teachers would be interviewed 
again in Phase 3. The purposes of the second interviews are to see if there were any 
further changes in teachers' practice and their views on using ICT in teaching and 
learning. Interviews were arranged for four of the six teachers in February 2007. The 
other two were not able to attend the interviews because one was seconded to the EMB 
and the other was too busy. The researcher invited Teacher A and Teacher B to allow 
their lessons to be observed. The researcher then observed a Form 5 and a Form I 
lesson conducted respectively by Teacher A and Teacher B before the second interviews 
were carried out. Some students of these classes were invited for group interviews after 
the lessons for collecting their views towards teachers' use of ICT in teaching. Since 
the Form 5 class was preparing for their external exam, the group interview was 
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arranged after the exams in May. Group interview with the Form 1 students was carried 
out immediately after the lesson. Reports of lesson observations, interviews with 
teachers and group interviews with students will be reported in the following. 
Report of Lesson Observations 
Two lessons, one of Teacher A's and the other of Teacher B's lessons, were 
observed for the use of ICT in teaching. They were conducted respectively in a 
classroom and the Music Room. The lessons were observed before the second 
interviews. The main points observed are summarised in the following. 
Teacher Ac Lesson in a Standard Classroom 
In Teacher A's lesson, a PowerPoint presentation was used throughout. The 
computer was set up before the lesson so there was no waste of time. In the first part of 
the lesson, Teacher A used PowerPoint to introduce to the students some basic concepts 
using line graphs. Different lines were moved up and down at different time in order to 
show the trend of change of values. It was then followed by a quiz in the form of 
Multiple Choice questions. Students were asked to guess the answer after each question 
was shown on the screen. The correct answer was then shown with explanations. 
Students were attentive throughout the lesson and participated actively in the 
Question and Answer part of the lesson. With the help of diagrams and animation 
effects of the PowerPoint presentation, the concepts were taught clearly. The Multiple 
Choice questions at the end of each session did help Teacher A to check the progress 
and challenge students to respond. In the PowerPoint, Teacher A added some 
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cartoon characters that students loved to see. Students showed interest in the lesson 
anticipating something to happen in each step. 
In this lesson, the PowerPoint was designed very carefully with the slides 
leading the flow of the lesson. Teacher A had designed every detail of the lesson 
anticipating the problems students would ask and guiding them to solve the problems 
with the help of diagrams, graphs with animations and questions and answers. The 
lesson was clearly one tailor-made for the class but not just copied from materials 
provided by the publisher or prepared by some other teachers. 
Teacher Bs Music Lesson 
In Teacher B's lesson, not all students were attentive in the beginning. Some 
students sitting at the back of the Music Room had made noises and played around. 
However, when Teacher B invited the whole class to join in the Karaoke with a video 
played on the computer and the lyrics displayed on the screen, most of the students were 
attracted to it and started singing. Teacher B then displayed a spreadsheet with marks 
showing their performances during lessons. Students were excited and tried hard to 
volunteer their answers. Even the one who played around at the beginning started to 
raise his hand and answered questions. Marks were deducted from those who failed to 
bring their books and added to those who answered questions. There was a session with 
students taking turns to play their recorder in front of the whole class and then a session 
introducing different musical instruments. Teacher B played a short video to introduce 
the instruments and then gave them a quiz. In the lesson, students learnt how to identify 
the instruments by listening to the sound. They were given the image of the 
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instruments afterwards. Teacher B could shift quite efficiently from one screen to the 
other and the lesson ran smoothly. With the audio visual aid of the computer, students 
were motivated to learn and most of them were attentive during the lesson. 
Reports of the Second Interviews with the Selected Teachers 
The second interviews were carried out in February 2007, more than half a year 
after the first interviews. Length of the interviews was similar to those of the first 
interviews. Table 9-11 is a summary of the length of time taken in the interviews and 
the number of words in the translated records. Number of responses refers to the 
number of times the interviewees responded to the researcher and the number of words 
for reply refers to the number of words translated from the interviewees' reply. 
Toi, h o_11 TcmP in, l niimhpr n£. uönis recorded in Teacher Interview I and Interview 2 
Teacher Interview 1 Teacher Interview 2 
Total Average Total Average 
Time (minutes) 177.5 25.4 98.5 24.6 
No. of responses 290.5 41.5 146 36.5 
no. of words 19436 2776.6 11132 2783 
Reply only (words) 14124 2017.7 9028 2257 
Teacher A (Refer to TA2for the full record of the Interview) 
Teacher A pointed out that she had used ICT very differently from what she did 
in the last year, that is using PowerPoint for presentations. Firstly, she used eClass, the 
school Intranet and eLearning platform much more frequently in this year. She 
uploaded notes on eClass for Form 6 and Form 7 students to make sure that they could 
all access to the resources. Secondly, she made big improvements in the design of 
PowerPoint presentations. 
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"There are some changes in the way how I use computers. For long 
they have been used to display things. After using them for a while I 
can think of the special effects they have" (TA2). 
Her target was to make self-directed learning materials. Despite the time needed 
for the preparation and the limitations of the software available, she tried different ways 
to improve the learning materials produced. She found that different designs were 
needed for students of different abilities. She also emphasized the need to modify the 
materials to cater for students of different abilities and interests if it was for self-directed 
learning purpose as stated in the school plan. She had very careful thoughts on the 
design of self-learning materials for her students and she emphasized that the design 
should be student-oriented. 
"... The first version won 't work well it's difficult to achieve the 
desired outcome with the first version. The first version is an 
experiment you need to know what doesn't work and where to add 
some more instructions " (TA2). 
However, she also pointed out the weaknesses of depending on computers for 
self-directed learning since not all students could have access to computers everywhere. 
For students of other levels such as the Form 4 and Form 5, she also used PowerPoint 
for presentations in almost every lesson. She found that the sense of novelty would give 
students more varieties in lessons. The Form 4 students attended to her lessons with 
anticipations but she stressed that she was not sure whether they really found the lesson 
interesting. 
"... Just like the Form 4 class I taught last year, they came in with 
anticipation. Knowing that you will use PowerPoint they want to see 
what you are going to do, perhaps they are only interested in seeing 
the varieties, see what you are going to do this time" (TA2). 
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She agreed that using ICT could help students to learn but teachers should plan 
in more detail and from the perspectives of students in order to make the lessons 
effective. She emphasised the importance of the ideas behind the design of the teaching 
material. The advantage of using ICT was that she could save the teaching resources 
and only modify a little to tailor for different groups of students in the coming years. It 
was very time-consuming at the beginning but in the long run it could save time. 
"In saying we need to appeal to five senses in learning, computers can 
draw pupils 'attention, increase their interest and motivate them more 
with more varieties in teaching, which is different from work like 
copying using pens and paper something that they don 't like " (TA2). 
Teacher B (Refer to TB2for the full record of the Interview) 
Teacher B also showed different ways of computer usage for her teaching. She 
said that the eLearning platform, eClass, was used more frequently this year for 
submitting homework and uploading learning materials such as worksheets. It helped 
her to collect homework and keep the worksheets more conveniently. Students could 
easily download them from eClass even if they had lost them. 
"If students are asked to do some worksheets and submit after some 
time but not the day after, some students will have lost them. Now, the 
files can be uploaded to eClass, the public file area. 
... 
They can get 
them back. Its more convenient... " (TB2). 
She found that computers could help her improve class discipline as well. She 
used the record keeping function to encourage students to answer questions and behave 
better in class. 
"... then by this way, records are cancelled one for one so they become 
very active in answering questions in lessons, otherwise, they are 
reluctant to " (TB2). 
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"Because they are all looking at the mark sheet on the screen, they 
know what will happen as a consequence, nothing tricky, so it is 
helpful to some extend in this way of use " (TB2). 
She also used computers to get and manage the resources for lessons so that she 
did not need to turn around to write things on the blackboard or use other equipment 
during the lesson. Besides, she required the junior forms to do presentations of their 
group projects using PowerPoint. She found the effects very good since all group 
members were required to prepare and do the presentations so they were involved in the 
activity thus making it more effective. The visual effects when ICT was used also 
helped those visual learners to learn better. However, she also recognized the 
importance of good design of usage, otherwise, students would find it boring very soon. 
"Overall, it's useful for teaching since it is faster for retrieving 
information, more convenient for storage and others. 
... 
it's really 
convenient for preparing lessons especially now that each of us has a 
notebook computer " (TB2). 
"For students, they cannot be given the same kind of activity for long 
time or they will fall asleep. 
... 
You need to shift between methods" 
(TB2). 
When asked about the reasons for changing to use ICT, she expressed that the 
hardware available was most important. Furthermore, she was now more familiar with 
the tool and the positive effects in class were encouraging. Though there were still quite 
a lot of technical problems when ICT was used in lessons, she thought that it was more 
convenient than before when there was no LCD projector in the room and teachers 
needed to borrow computers for lessons. 
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Teacher K (Refer to TK2for the full record of the Interview) 
Teacher K was a low user at the beginning but he used it quite a lot this year. He 
could now manage the general applications like surfing the Internet for information such 
as songs and pictures for the lessons. He said that the improvement was through 
practice. The equipment was now more convenient to use so he used it more frequently. 
"Yes, I have used information from the web. General operations, like 
setting up computers, starting up the system are smoother than before. 
Maybe due to the equipment of the school. They are now easy and 
convenient to use" (TK2). 
"Much faster! 
... 
and (it can) add varieties to the lesson. PowerPoints 
are normal, like those provided by the publishers, we just need to 
modify it a bit and it can be used in lessons " (TK2). 
He used PowerPoint presentations, downloaded songs for themes related to 
national education and played excerpts of historical films for his lessons. He could get a 
variety of resources other than that provided by the publishers. He thought that it added 
varieties and made lessons more interesting, thus more effective and efficient. He could 
have more interactions with the students and through question and answer, students 
could learn better and their standard could be raised. When asked about the reason for 
his increase of usage, he said the comprehensiveness of information and the teaching 
effectiveness were the reasons. 
Teacher H (Refer to T712 for the full record of the Interview) 
Teacher H said that in the previous phase, he mainly used PowerPoint 
presentations for lessons. He could now think of using computer in teaching Chinese 
Language not only as a computer assisted learning tool but also to record students' 
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presentation for feedback. With the storage capability of the computers, students could 
review their presentations after receiving comments from teachers which was good for 
their language development. Students could also improve their skills of speaking by 
reviewing the recordings of themselves or others. He thought that the modes of 
assessment introduced by the Examinations and Assessment Authority also encouraged 
the change. 
"... Like in this lesson, due to the limitation of time, if the records 
made during the lesson can be put on the web then it will be very 
helpful. 
... 
" (TH2). 
"... ]feel that, by using IT, we can point out the problems immediately 
and store the information, then do a simple evaluation and assessment 
by the end... " (TH2). 
During the interview, he showed pedagogical use of ICT for the improvement of 
his teaching. He found ICT helped teaching in at least three ways. 
"Firstly, it is for attracting the attention of students for learning.... 
Secondly, when we use computer in teaching, the visual and audio 
effects can help to produce some teaching materials with more 
varieties...., with IT, teaching can be more interactive. ... It is more 
efficient in terms of time. 
... 
Third, 
... 
with this computer design we 
can have a very good school based sample as part of our 
teaching 
... 
" (TH2). 
Teacher 11 pointed out that the encouragement of the school was important in 
making such big changes in his teaching. Good examples of teaching from his 
colleagues had provided him with models for change. However, technical problems 
were obstacles for the progress. Time constraint was another. 
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Summary of Data Collected in Second Interviews 
Table 9-12 shows the frequency of the terms and key words used and they are 
compared with that collected in the first interviews. A simple tallying of the terms or 
words used by the teachers in the interviews related to their reasons of using or not 
using ICT in their lessons might have shown their concerns at different stages. 
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Table 9-12: Frequency of use of key words by teachers in Interview I and Interview 2 
W d /T i 
Teacher Interview I Teacher Interview 2 
or s op cs Total Average Total Average 
Leadership 4 0.6 0 0 
Policy / requirement / rule 83 11.9 8 2 
Subiotal 87 15.6 8 2.3 
Hardware (except notebook) 117 16.7 38 9.5 
Notebook computer 25 3.6 2 0.5 
Subtotal 141 20.3 40 10 
Software (except publishers) 39 5.6 6 1.5 
Publishers 5 0.7 3 0.8 
PowerPoint 52 7.4 8 2 
Subtotal 96 13.7 17 4.3 
Convenience / convenient 15 2.1 6 1.5 
Efficient 9 1.3 7 1.8 
effective 6 0.9 2 0.5 
Subtotal 30 4.3 15 3.8 
External 14 2 0 0 
Pressure 5 0.7 0 0 
Support 3 0.4 4 1 
Subtotal 22 3.1 4 1 
Belief 2 0.3 0 0 
Culture 8 1.1 0 0 
Subtotal 10 1.4 0 0 
Time 77 11 37 9.3 
Problem 22 3.1 21 5.3 
Subtotal 99 14.1 58 14.5 
Usage 0 0 5 1.3 
Self-directed learning 0 0 3 0.8 
More frequently / often 30 4.3 16 4 
By referring to Table 9-12, it is found that teachers did not mention words 
relating to hardware, such as `notebook computers', software such as 'PowerPoint' and 
policy as often as they did in the first interviews. When factors affecting the usage of 
ICT were considered, `hardware' was still mentioned often but `notebook' was rarely 
used. This might have shown that hardware provision was most important in facilitating 
the usage of ICT in teaching and learning. Since all teachers already had notebook 
computers for more than a year, the lack of this type of hardware was no longer concern. 
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School policies, requirements and external forces were no longer as important as they 
had been in Phase 2. They had less effect on the usage of ICT in teaching compared 
with that in the first interviews. From the interviews, teachers showed their concerns on 
other matters such as the ways of using ICT for the improvement of their teaching. 
In Table 9-12, time and hardware problems were still mentioned most frequently 
as obstacles for the development of using ICT in lessons. They were also of the top two 
concerns in the first interviews. The number of occurrences of `Time' increased from 7 
to 19 for Teacher A and dropped slightly from 18 to 14 for Teacher B and both 
mentioned the term very often throughout the interviews. 
To summarise, all the four teachers who participated in the second interviews 
demonstrated great improvements in using ICT for teaching and showed pedagogical 
uses other than using it as a presentation tool. They all expressed that ICT could be an 
efficient tool to help them search for information from the web and add variety to 
lessons. They found the audio visual effects introduced by the ICT tools helpful for 
students to learn. All of them got some ways to make use of ICT to increase the 
efficiency and effectiveness of their teaching. Besides the advantages, they also 
mentioned certain kinds of technical problems they encountered or feared to have 
happened when they depended more on the computers for their teaching. All of them 
showed their concerns on how to fully utilize the ICT tools to improve teaching and 
learning. Their attitudes were very positive. 
"... the resources are still not sufficient by now. In fact, still very 
limited 
... 
If we explore something every day, then we can have a lot. 
It's thousand miles in one day in the outside world, at least we can 
have one mile (progress) in one day" (TB2). 
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Overall, the attitudes of the teachers towards the use of ICT in teaching and 
learning are important factors affecting their usage. Teachers all had carefully designed 
ways of using ICT for the improvement of their teaching even though the provision of 
hardware was still limited. 
Student Data Collected in Group Interviews and on the SSE Day (Refer to Appendices 
SGI, SG2 and SXfor the füll records) 
Students' views were important in understanding and cross-checking the 
situation as reported by the teachers. Purposes of the group interviews were to collect 
information about students' responses on lessons with ICT, their views on using ICT for 
learning and their comments on teachers' use of ICT for teaching. Students' responses 
collected in the group interviews will be summarised in the following. Written 
comments given by students collected on the SSE day will also be reported and used to 
supplement and triangulate with the data collected in group interviews. 
Form 1 Group Interview after the Music Lesson taught by Teacher B 
Three boys (B1, B2, B3) and two girls (G4, G5) randomly selected by the 
researcher were invited for a short interview immediately after the lesson. The 
adjectives they used to describe the lesson when they were asked how they felt about 
the lesson they just attended were `not so boring', `more interactive', `more varieties'. 
"If teachers teach by referring to the book directly, then it will be 
boring. But, if there is something on the screen then it will be more 
interesting and not so boring" (B2). 
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"Afore convenient. le can know what she (the teacher) was doing" 
(G4). 
"I think if IT is used, then we can understand better not so 
confusing.... because you can see and listen so it is clearer" (G5). 
"... It's now overused.... It should be more balanced... " (BI). 
Though they thought that sometimes ICT was overused, they preferred to have 
ICT used in lessons. Their comments for Teacher B's use of computer for recording 
marks were mostly positive. They could see some increase in ICT use in lessons in 
some other subjects and could also talk about the advantages. Since they were Form 1 
students, they could not compare teachers' usage of ICT with that of the previous years 
but they could compare their usage in the first term and the second. They found the 
increase about 70%. 
"about 75%. " (B3) "60% to 75% "(B2, B3) `yes, used more 
frequently" (BI, B2). 
When the use of ICT in Teacher B's lesson was reviewed, students had mostly 
positive views. 
.. 
because you can see the video on the screen.... With the music, 
we can see how the instruments are played. So, we concentrated more 
to see how it works " (GS). 
Group Interview with the Form 5 students taught by Teacher A 
Three students invited by Teacher A attended the group interview in May, which 
was three months after the class observation. All these three students expressed that 
they were not good users of computers though two of them had more than one computer 
at home. They used computers mainly for checking email and writing blogs. They 
were not quite familiar with the school Intranet and found that it was not user- 
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friendly. They had encountered problems while using it to send internal mails or submit 
homework. One student found it more convenient to do writing exercise online but all 
of them found it not really educational for them to search for information on the Internet 
in order to complete their homework since they would just copy and paste the 
information but not actually think about the content. They could not learn from the 
exercise. However, they would search for exam papers and answers on the forums. 
When asked about their comments on teachers' use of ICT in lessons, they all agreed 
that teachers did use computers frequently in lessons but they also pointed out that 
teachers should not use it without a reason. To their knowledge, the school required 
teachers to use computers in lessons. However, they found that some teachers used it 
inappropriately and could not handle the tool well. Some teachers could use the tool 
suitably and this help them learn better. 
"Don ? use without a reason 
... 
don't use inappropriately like that in 
some subjects... " (SH). 
"For example, subject x and y. When it was not suitably used, 
... 
it 
turned out that they could not handle them well. 
... 
It was a waste of 
time. The teacher could not teach well with the computer and we could 
not learn well too " (SH). 
".. but some are quite good.... We loved to see the pictures and the 
teacher guided us to connect them to the content. 
... 
We could guess 
and discuss together and we were happy about that" (SW). 
When asked about the lessons conducted by Teacher A, they were very positive 
towards the use of ICT in her lessons. 
"In fact 
, 
our class loved to attend the Econ lessons. When 
she(Teacher A) ask-edyes/no questions, we would all attend to it 
and... " (SW). 
"... we were excited and gave answers enthusiastically... " (SH). 
277 
CHAPTER 9 Analysis of Phase 3 Data 
"She had made a good PowerPoint presentation with diagrams and 
something we loved to see" (SE). 
"The supply curve 
... 
can move. She's expert at making it" (SH). 
Though there were advantages, they also found it could be a waste of time if 
there were technical problems. 
"... such as problems with the connections. Sometimes, it could not 
show what was planned and time was wasted" (SW). 
They all agreed that teachers had increased their usage of ICT in lessons. In the 
past few years they could recall, teachers used computers only when they had lessons in 
the MMLC but there were not more than 10 times in the past 5 years. Students were 
given the chance of using computers to learn but they had not done so seriously during 
lessons but sometimes only played there. They felt that it was neither helpful nor 
interesting to have lesson in the MMLC. In this year, they had a different experience 
using computers for lessons as described above. They could even talk about the 
different roles teachers should play when ICT was used. 
"... not to teach directly but search with them and guide them to 
convert them to their own knowledge" (SH). 
According to the experience of those students, teachers had increased ICT usage 
in lessons but some did it appropriately while some just did it as it was required by the 
school. They confirmed that Teacher A was a frequent user of ICT in her teaching. 
They also felt that teachers needed to improve their ICT expertise. Technical problems 
were the main cause of trouble and made the use of ICT a waste of time. They were 
also aware of the time needed for the preparation of lessons using ICT. When talking 
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about the eLearning platform, eClass, they all found many limitations and 
inconvenience in its use. 
"... not only focus on the books. For example, what I'd just mentioned 
about viewing fibns for Chinese History, PowerPoint for Econ, 
pictures for Geography 
... 
We use more visual and audio materials for 
learning... " (SH). 
"It's better this year.... Improved a lot but still need improvement" 
(SW). 
"Are they (teachers) required to use computers. Teachers are very 
busy" (SW). 
Students views collected from School-Self Evaluation in 2006/07 (Refer to Appendix SX 
for the full record) 
Written data were collected from students on the School Self-evaluation Day in 
2006/07. Students pointed out a number of advantages of using ICT in teaching and 
learning. Form I students commented that ICT facilitated the communication between 
teachers and students and it did effectively improved student learning. They hoped that 
teachers could upload learning materials on eClass. They also suggested that teachers 
put up learning videos on eClass, video-tape lessons and upload them to eClass so that 
students could revise the lesson materials from home. If tests and notes are uploaded to 
eClass, it can help them revise and practice at home as well. Homework list and test 
syllabus could also be uploaded to eClass to ensure that students were all informed. 
Form 2 students gave the suggestions that teachers could put highlights of the 
lessons on eClass to facilitate student learning and lessons preparation. They suggested 
the school to set up a forum for discussing homework or problems arisen from lessons. 
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They also suggested teachers to put up homework and information on eClass to increase 
the usage. 
Form 3 students wrote that they could get information from teachers on eClass 
so that they had improved effectiveness of learning and saved time in searching for 
information. They also suggested that teachers could put extra information on eClass 
and required students to submit their homework on it. 
Form 4 students pointed out that using i-mail on eClass could enhance 
communications and following the links given by teachers could help them search for 
information. They suggested teachers to put lesson materials and past papers on eClass 
to encourage the usage of it. Form 6 students suggested teachers to put supplementary 
materials and assignments on eClass to fully utilise it. 
Summing up their comments, students in all forms suggested teachers to put 
learning materials, exercises, tests, past papers and useful links on the eLearning 
platform, eClass. They thought it would facilitate learning. They saw the advantage of 
getting updated information from the Internet and making lessons lively using 
PowerPoint and eBooks. They thus encouraged teachers to use computers in lessons 
and take students to the MMLC more frequently. 
9.2.7. Summary 
From the group interviews, students were positive towards the use of ICT for 
lessons. All the five Form I and three Form 5 students in the group interviews pointed 
out some advantages of using ICT in teaching and learning. All the Form 1 students 
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preferred the use of ICT in lessons. To students, ICT was a tool that helped them to 
learn and understand the subject content better. The following are some comments 
given by students on their experience of being taught with the help of ICT. 
"I felt the information given by teachers is richer than before. Since 
teachers have their own notebooks, they will search more information 
for us. For example, history teacher searched much more information 
for DB, DG and more diagrams for us. There will be lots of 
information on the web for us to search " (SW in SG2). 
"I have the experience that I myself search information about a topic, 
do a presentation and then ask somebody to teach me the topic. Then I 
learn much better than taught by somebody from the very beginning" 
(SH in SG2). 
"... I feel that in Form 3 (school year 2004-05), teachers seldom used 
computer for teaching but in Form 4 (school year 2005/06), almost all 
lessons involve the use of computers. All teachers used computers, 
computers,..., Maybe, for just a little piece of information, the teacher 
used to just copy on the board, but now teachers would use Word to 
show it instead. Teachers used computers more frequently. More 
materials were given to students" (SH in SG2). 
Students could think of a number of ways of using the eLearning platform, 
eClass, which was not yet well used. Lots of problems were encountered when teachers 
used eClass and thus discouraged them from using it. However, their creative 
suggestions deserved teachers' careful consideration. 
Summary of the Qualitative Data Collected in Phase 3 
As stated in the data collection plan, data were collected from different sources 
in order to understand the situation of teachers' use of ICT in lessons from different 
perspectives as well as triangulating the data collected. The lesson observations and 
student group interviews helped to confirm the situation of teachers' usage of ICT for 
lessons. 
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It was reported by Teacher B that she used computers for almost all lessons not 
only for presentations but also for record keeping and playing the audio-visual materials 
more efficiently. From the lesson observation in the Music Room, it was shown that 
Teacher B did make good use of the ICT equipment for the lesson. She used ICT in a 
number of ways and utilized its capabilities to make the lesson efficient and effective 
though the class was not very cooperative at the beginning. She demonstrated the use of 
ICT to motivate the students and add variety. Students also gave positive feedback to 
her usage. The Form I students confirmed that teachers used computers more 
frequently in the second term than in the first. 
Teacher A had conscientiously made use of ICT to design teaching materials and 
put lots of efforts in the design of self-directed learning materials for her students as 
stipulated in the school plan. In her Form 5 lesson, she showed skillful design of 
PowerPoint presentation. Students in her class did appreciate it and found it helpful for 
their learning. The design of the moving lines on the graphs was an example. They 
expressed the good points of using ICT in some lessons. However, they also pointed 
out that some teachers used computers just for the sake of using it as required by the 
school. As a result, some lessons were just a waste of time. They emphasized that the 
school could not force teachers to do so, otherwise, it had the adverse effect as in some 
lessons. Near the end of the interview, the Form 5 students expressed their concern of 
the work load of teachers since a large amount of time was needed to prepare the 
materials using ICT. 
In the interview with Principal B, she recognized the willingness of teachers to 
improve their teaching and their wish to upgrade students' learning. Her firm belief 
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on the effects of ICT on teaching prompted her to put the improvement of hardware 
provision the first priority. Her strategies for enforcing her ICT policy in the school had 
proved to be successful. As expressed by some teachers, the notebook computers 
provided to them enabled them to use ICT for teaching with convenience. It was 
pointed out by almost all the teachers who attended the interviews that with the 
provision of the notebook computers and the requirement of the school, teachers were 
given both impetus and encouragement to try the new way of teaching using ICT. 
Lesson observation was a way to encourage sharing among teachers. Through 
mutual lesson observations practice, a culture of using ICT was developed. Teachers 
had the initiative to explore and develop their own way of teaching. Teacher K and 
Teacher H, who were low users at the beginning, were examples. All of the teachers 
who participated in the interviews showed great improvement in using ICT in their 
lessons, not only in skills but also in pedagogies. Qualitative data collected in this 
Phase mostly validated and confirmed with each other. 
The factors affecting teachers to change as viewed by Principal B matched 
closely with the teachers'. The only difference was that Principal B pointed directly to 
`lack of money' as the main reason for the inadequacy in the provision of hardware and 
software but what teachers could see was the decision of the principal. Teachers' 
willingness to change and improve in their way of teaching for the good of the students 
was confirmed by the principal. Having exemplars and colleagues sharing experience, 
thus creating a culture for the change was also mentioned in the first interviews with 
teachers. Teachers' reasons for changing to use ICT in their teaching also matched with 
283 
CHAPTER 9 Analysis of Phase 3 Data 
what Principal B said in the interview. 
9.3. Activity System 3 (AS3): The Focal School at Phase 3 
Similar to that for Phase 1 and Phase 2, the situation of using ICT in teaching 
and learning in the school is represented in an activity system as shown in Figure 9-15. 
The components of the system are drawn from both the qualitative and quantitative data 
collected in this phase. 
Mediating Artefacts (Tools and Signs): Hardware and Software, Resources from publishers and the 
Internet: eLearning platform, eClass for storing notes and assignments; New Syllabuses and 
assessment requirements for the NSS; Teachers'desire to teach better; Teachers'carefor students' 
learning: Teachers' IT skills; Students'positive feedback to teachers use of IT in lessons. 
Subject(s): Teachers with improved skills 
and experiences of using IT for teaching in 
lessons 
Rules: School policies: remained 
the same as previous year, Exam 
Authority: School based assessment 
for various subjects required the use 
of IT; Project learning was 
required in the NSS curriculum 
Community Principal, 
teachers, students, parents, 
alumni, school culture, 
society, education system and 
trend of exams requirements 
Object(s): Teachers teaching using IT and Students 
learning due to the use of IT in lessons and IT learning 
materials 
Outcomes- Most teachers increased their usage of IT 
j, iLle`pns. Some teachers showed skilful and 
pedagogical use of IT in lessons; Some teachers 
showed paradigm shift; Some lessons were more 
effective and efficient when IT was used but some 
were not; More materials put on eClass for students 
to learn at home; Students were more interested in 
come lessons and learned better using IT; Better 
results In external exams. 
Division of Labour: Teachers desired to improve their 
teaching using IT, Teachers spent time and thought In 
using IT for lessons; Principal encouraged the use of 
IT by improving the provision of IT; Students 
welcomed appropriate use of IT in lessons; Exam 
authority designed assessments using IT; 
Government put funding for the improvement of IT 
infrastructure. 
Figure 9-15 Activity System 3 (AS3) 
- 
the school at Phase 3 of the study 
Legend: Words in standard font: elements identified; Words in bold: new elements introduced; 
Words in italic: changes identified 
The School at Phase 3 of the Study 
There was no big change for the school plans or policies concerning the usage of 
ICT in teaching and learning in Phase 3. Just before this phase, Principal B had 
successfully urged the school board to allocate money for the provision of 
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workstations in all classrooms and it was planned to be completed early in the school 
year 2006/07. However, due to the delay of the tendering procedures, the preparation of 
the venues and furniture as well as the installation of computers, the systems were ready 
for use almost half a year behind schedule. As a result, changes in the provision of 
hardware and software as well as rules and policies of the school were minimal at this 
phase. This period could therefore be a good time to check whether the changes were 
sustainable or not. 
From the data collected in this phase, the implementation process was moving 
forward though the policies that accounted for the changes in the first and second phases 
were no longer emphasised and the requirements of using ICT in lessons were not 
further enforced. There remained increased need for using ICT for doing and reporting 
assessments for the external examinations, in particular, for the New Secondary School 
(NSS) subjects. Despite the relax in school's requirement, there was no sign of 
reverting back to the previous stage. Most teachers continued their practices of using 
ICT for teaching and learning. From the second interviews with the teachers, it was 
noted that some teachers showed a paradigm shift in their teaching. Some teachers had 
used computers in one way or another for almost every lesson. Even the low users in 
the beginning became frequent users and put many efforts in designing the lessons using 
ICT. Although much time was needed for preparing the lessons, the teachers who 
attended the second interviews were not deterred. 
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Subjects, Objects and Outcome 
The subjects of the system were the teachers of the focal school. All of them 
had already had some skills and experiences of using ICT for teaching since it was 
required by the school in the previous year. Most of them held positive attitudes 
towards it and some had the desire of improving. The objects of the system were the 
teachers and students. Both had improved ICT skills and were more competent in using 
ICT for teaching and learning. In the outcome, some teachers showed a paradigm shift 
in using ICT for teaching and some teachers made lessons more effective and efficient 
using ICT. Their skills of using ICT had been improved. Some teachers could use ICT 
skillfully in different ways to meet the needs of the lessons. Students had better interest 
and learn better in some lessons when teachers used ICT appropriately. Some lessons 
were more effective and efficient with the use of ICT while some were not as good and 
wasted lesson time. Principal B considered the use of ICT in teaching a factor leading 
to the improvement of external exam results. However, technical problems were still of 
concern. 
The mediating tools of the system at this phase were the resources provided by 
the publishers, teaching and learning materials saved in the school Intranet and from the 
Intranet. The requirement of using ICT for the school based assessments, especially for 
the NSS subjects, was also one of the mediating tools. Teachers' motivation and desire 
to teach better was a psychological tool to make the changes. Students' positive 
feedback was also one important psychological tool that had mediated the change. 
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Community, Rules and Division of Labour 
The school principal had not emphasized the requirements but many teachers 
had already built up the habit of using ICT in teaching whenever possible. The 
government ICT policies remained in place and extended over the years with little 
change. The project for the improvement of the infrastructure of the school and the 
installation of wireless systems purchased with government grants was completed in 
Phase 2. The technical support staff and ICT team of the school helped to maintain the 
ICT facilities and explored resources to improve the environment. Requirements for the 
school based assessment for the language subjects and the New Secondary School 
curriculum to be launched in the school 2009-20 10 was a rule. 
Contradiction as driving force for the system 
In this phase, the contradictions mainly came from teachers' willingness to 
change and to improve. The expectations of the teachers themselves and other stake- 
holders, the trend of rapid ICT development of the world might have driven the system 
to continue changing towards using ICT in teaching and learning. The increasing 
requirement of the Examinations and Assessment Authority to use ICT for assessments 
was also a driving force for the development. Students' interest and need of new styles 
of learning pushed teachers to change from their traditional way of teaching to the more 
interactive way of teaching with ICT. Teachers' determination to improve their teaching 
and help students learn better were drives that could not be ignored. 
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9.4. Summary of Phase 3 Study 
In Phase 3, the hardware and software provision to the school which had been an 
important tool mediated the significant changes in teaches to use ICT in lessons showed 
no more progress. The government and school policies which imposed requirements to 
teachers that pushed them through the change process were in the implementation stage 
and there was no further requirements were added. However, changes in the ICT 
environment of the Hong Kong society, in Mainland China and worldwide was very fast. 
An example was the change from the dial-up connection to broadband connection, 
which was 100 times faster. Both teachers and students were facing these changes in 
the wider environment, thus should have made corresponding changes using ICT in 
their daily life, in particular for communication. Resources from the web were rapidly 
increasing. The impact these developments have on the way of ICT usage in teaching 
and learning could not be ignored. 
By representing teacher change in this phase as Activity System 3, these are 
considered to be the mediating tools which were the lever for the changes. It was 
demonstrated by the extensive use of web materials for teaching as reported by almost 
all the teachers who attended Interviews 2. Another tool that had mediated the change is 
a psychological one which could be identified from the interviews with the teachers. 
All of them tried hard to find ways of using ICT in their teaching because they wanted 
to improve their teaching and wanted their students to learn better. These were 
mentioned in all the teacher interviews including the interview with the principal. 
Though some teachers had not used ICT appropriately in lessons or did not have 
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sufficient skills in managing the ICT tools in lessons, they did try to use it. The drive 
for doing so might be their fear of being left behind and their felt need to change. 
Though they were not confident on using it, they still tried. This is the contradiction 
that had moved the system forward. 
In the interviews with the teachers and students, both teachers and students 
found that lessons were more effective and efficient when ICT was used. They also 
agreed that students were motivated and found fun in learning. Students could even 
give suggestions to improve communication with ICT. Principal B, in her annual report, 
pointed out that the external exam results had been improved and the use of ICT was 
one reason. 
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CHAPTER 10 Capturing the Complexity of ICT 
Implementation at the School Level: An Evaluation 
of the Activity System Approach 
10.1. Introduction 
Chapters 7,8 and 9 reported the results obtained from the data collected in the 
three phases. The focal school was represented as an activity system in each phase to 
facilitate the analysis of data collected. In this chapter, these activity systems will be 
put in a chronological frame as shown in Figure I0-1 in order to trace the development 
of the use of ICT in teaching and learning at the focal school. The components of these 
activity systems will be compared to identify the signs of change in teachers' use of ICT 
and the factors affecting them. The results and findings will be compared and 
contrasted, and the value of using an Activity Theory approach in this study will be 
evaluated with reference to similar studies from the literature reviewed. 
To answer the research questions of this study, the focal school at the three 
phases will be represented two-dimensionally as a series of activity systems in the 
chronological frame for analysis. In the following sections, the components of the 
activity systems at the three phases will be compared in order to locate anything that 
might have led to the changes throughout the research period. In this way, factors 
facilitating and those inhibiting the change towards the use of ICT in teaching and 
learning will be identified. An analysis of these factors can contribute to a better 
understanding of how and why teachers change. 
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10.2. Chronological Frame of Analysis 
R. C. DoL. 
2 
SIP 
Si a` 7 
R+ C2 DoL2, 
' 
T 
AC 
R, C3 DoL3 
T- Tools 
S- Subject 
R- Rules 
C- Community 
DoL 
- 
Division of Labor 
O- Object 
ASI 
- 
Activity System at Phase I 
AS2 
- 
Activity System at Phase 2 
AS3 
- 
Activity System at Phase 3 
Figure 10-1 Representation of the evolving system (AS, ) of the present study. 
AS,, AS2 and AS3 respectively represent Phase 1, Phase 2 and Phase 3 of this study. 
(modified from Hung et al., 2006: p. 44) 
Figure 10-1 shows the evolving nature of the activity system where various 
instances of the history of the system (AS; ) are depicted as mentioned in Chapter 3. 
This is modified from the historical frame of analysis by Hung et al. (2006). In the 
present study, AS,. AS2 and AS3 are three snapshots of the activity system taken 
respectively in Phase 1, Phase 2 and Phase 3. The solid arrows in the figure show the 
change of the outcomes and thus the development of the system throughout the different 
phases. Dotted curves are added to connect the outcomes of each phase to the subjects 
of the next phase since they have close relationships. The outcome of each activity 
system describes the progress of the use of ICT in teachers' teaching and students' 
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learning at the end of that phase of study. The subject of the activity system of the next 
phase is the same group of teachers whose situation of use of ICT in teaching has just 
been described in the outcome of the previous one. The development throughout the 
three phases will be discussed, taking into consideration the context in which it is 
situated as well. Change or development of the focal school cannot be studied in 
isolation since it depended on the Hong Kong government for funding and was under its 
supervision. The policies of the Hong Kong Government were in turn influenced by the 
ICT development of the nearby cities in the fast changing world of the 2 1s` century. 
10.3. Cross-phase Analysis of Activity Systems AS,, AS2 and AS3 
In order to understand how and why teachers' change to using ICT in teaching 
and learning, the changes in hardware and software provision, human resources, school 
and government policies as well as changes in ICT development in other cities will all 
be taken into consideration. New elements that emerged or were introduced throughout 
the three phases may have also played their parts to influence the development of the 
activity system under study. With Activity Theory as the framework for analysing 
teachers' change, the components of the activity system at the three phases, AS1, AS2 
and AS3 arc tabulated in Table 10-I highlighting the new elements and changes 
identified. 
Throughout the research period, different education reforms and policies were 
declared by the EDB. The curriculum reform `Learning to Learn: The Way Forward in 
Curriculum Development' issued by the Curriculum Development Committee of the 
Education Department of Kong Kong (CDC HKSAR, 2001) paved the way to 
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integrate ICT into the curriculum. IT for interactive learning was one of the four key 
tasks in the curriculum reform and IT skill was one of the nine generic skills to be 
developed as a strategy for the curriculum reform. Two ICT policies were launched 
during this period. Both the first 5-year IT strategy, `Information Technology for 
Learning in a New Era' and the second ICT initiative, `Empowering learning and 
teaching with information technology' came with funding for the improvement of ICT 
infrastructure of schools. The 'Digital 21 Strategy' of the Hong Kong Government 
shows its commitment to keeping Hong Kong in the forefront of information and 
communications technology development. 
To implement the first ICT policy, the government invested a considerable 
amount of money to build the basic ICT infrastructure and connectivity into schools. 
Another funding was available for schools for the provision of additional staff to 
facilitate the change. The second ICT policy was a strategy which called upon 
concerted efforts of schools, higher education institutes, ICT industries and non- 
government organizations (NGOs) to nurture an ICT-rich teaching and learning 
environment (Eh1B IlKSAR, 2004a). The EDB and other tertiary institutions jointly 
organised conferences in Hong Kong bringing experts from over the world to share their 
experiences of practices and talk about the opportunities they could find to transform or 
reform teaching and learning with the use of ICT. There were also visits organised by 
the government to cities such as Singapore, Shanghai and other countries such as 
Australia and the UK to exchange experiences, learn from them and explore the 
possibilities and ways of development. 
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This study extended over the period from 2003 to 2007, when the governments 
of Hong Kong and other cities had put forward policies and resources for ICT 
development in their schools with the beliefs that ICT could transfer teaching and 
learning that arc essential in preparing their younger generation to meet the demands of 
the global society in the 21' Century (ED USA, 2004; BECTA, 2005; MOE 1997, EMB 
HKSAR, 1998). The ICT policies of both the Hong Kong and other governments 
around the world play an important role in teachers' beliefs and practices in ICT usage. 
The change of teachers' use of ICT in teaching in the focal school should be studied in 
this context. 
10.3.1. Components of the Activity Systems 
To identify and investigate the factors affecting teachers' change to using ICT in 
teaching in the focal school, a cross-phase analysis of the activity systems is done in this 
section. Corresponding components, subject, object, outcome, mediating artefacts, rules, 
communities and division of labour, of the three activity systems, AS,, AS2, and AS3 are 
put side by side in Table 10-1(a) and 10-1(b) for comparison. Contradictions within and 
between the systems will also be compared and analysed. 
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Table 10-1(a) A comrarison of the components of the activity systems AS,, AS2 and AS, 
AS1 AS= AS3 
Before September 2005 tember 2005 to August 2006 September 2006 to August 2007 
Subjects Tex rn o the Deal school all o Teachers o the focal school - had Teachers of the focal school - with 
them had reached at least basic level some experiences of using ICT in improved skills and more experiences 
of IT competency; some fulfilled the lessons; Junior Form English of usingICTfor teaching, New 
requirement of using ICT in at least teachers had lessons in MMLC. teachers acquired the ICT skills 
25% of their lessons. before they started teaching at the focal school. 
Teachers' teaching: with limited use Teachers' teaching: use ICT with Teachers' teaching: ICT was 
of ICT in lessons; more varieties; some became more extensively used; 
Students' learning: F1-3 students effective and efficient with the use of Students' learning: some students 
used ICT in the MMLC for some ICT; had the experience of using ICT 
English lessons. Students' learning: some improved outside school hours for learning 
with the use of ICT and for entertainment. 
Outcomet; leachers learnt ICT skills and tried to Most teachers used ICT more Most teachers increased their usage 
use ICT in lessons; frequently in lessons; Some used /CT of ICT in lessons; 
FI-3 English teachers had some or almost all lessons; Some teachers showed skilful and 
experience of using ICT tools in the Teachers' skills and confidence of pedagogical use of ICT in lessons 
MMLC for teaching; using ICT were Improved; and some showed paradigm shift; 
Students sometimes felt lessons more Some teachers' teaching had more Some lessons were more effective 
interesting w hen teachers used ICT varieties and were more interesting; and efficient when ICT was used but but sometimes boring. Some taught more effectively with the some were not; 
use of /CT catered for learner More extensive uses of the web and 
diversity and demonstrated school Intranet, eClass for 
paradigm shift; communication, homework 
All teachers used eClass for dissemination and submission & 
communication and administrative uploading materials forstudents to 
work; learn at home; 
Some students learnt better with the Students were more interested and 
help of visuaI effects provided by learnt better in some lessons; 
ICT Improvement of External Exam 
Some students were more attentive Results. 
and interested in learning; Some 
learnt with materials on the web 
and the school Intranet eClass 
Legend: Words in standard font: elements identified; Words in bold: new elements introduced; 
i1bn1s in italic: changes identified 
Subjects, Objects and Outcomes 
The focus of this research is on ICT and teacher change. The subjects were the 
teachers of the focal school in their different stages of development of using ICT in 
teaching. Though the subjects of the activity systems at the three phases were more or 
less the same group of teachers, they were different in teaching practice, ICT skills as 
well as knowledge and attitudes towards the change. The objects were teachers' 
teaching and students' learning using ICT in the focal school. As indicated in Figure 
10-1, the development of the subjects was closely related to the outcomes of the activity 
systems in this study. The teachers' confidence and attitudes towards the use of ICT 
changed continuously as they developed and extended their repertoire of practices. 
Some new teachers, who joined the school in Phase 3, had prior knowledge and 
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experiences of using ICT in teaching. Situations of implementation at the different 
phases were represented by the outcomes of the activity systems. Following the arrows 
connecting the outcomes in Figure 10-1, the process of change could be traced. Along 
the row labelled outcomes in Table 10-1(a), the changes in teachers' teaching and 
students' learning are located and summarised. 
Change in teachers'practice and attitudes towards the use ofICT 
Outcomes across the three phases show that teachers developed from having 
limited ICT skills in teaching and incidental use of ICT in lessons in Phase 1 to 
increased use of ICT in teaching in Phase 2. Most teachers' technical skills and 
confidence of using ICT improved throughout Phase 2. Some teachers became frequent 
and skillful users. In Phase 3, some teachers showed skillful and pedagogical use of 
ICT and some even demonstrated a paradigm shift in their lessons. Teachers' way of 
usage changed from using software packages purchased from the market, like the 
English CAL programs in Phase 1, to using varied resources including PowerPoint 
presentations provided by publishers, teaching materials downloaded from the Internet 
or designed by teachers themselves in Phase 2. Some teachers developed into using 
resources from the Internet and multimedia materials tailored for their lessons. Some 
students expressed that they had learnt better with the help of the visual effects when 
ICT was used. Some also expressed that they were more interested in learning when 
teachers used ICT in lessons. The majority of students preferred their teachers to use 
ICT in lessons but some students also commented negatively that some teachers were 
not using ICT appropriately and wasted lesson time. Some teachers, with examples of 
Teacher A and Teacher B, showed skillful and pedagogical use of ICT in their 
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lessons in Phase 3. Teacher A produced self-directed learning materials for students. 
These demonstrated a big leap in teachers' skills of using ICT for teaching throughout 
Phase 2 and Phase 3. According to both teachers' own comments and students' opinions, 
at least some teachers' lessons became more efficient and effective when ICT was used. 
Principal B even pointed out that there were some improvements in external exam 
results after the increased usage of ICT in lessons. 
Improved skill in using the school Intranet as a tool for communication and a 
platform for disseminating and receiving homework as well as storing and sharing 
teaching and learning material was also an outcome of AS2 and AS3. Teachers were 
required to use the Intranet to check school notices and emails in the middle of Phase 2 
after they were provided with notebook computers. They started with passively using 
the platform in Phase 2 to tactically using it for communications and for teaching and 
learning in Phase 3 despite the many limitations of the system pointed out in the 
interviews and given on the school self-evaluation days. 
Change in students'attitudes towards the use ofICT 
Started with only Form I students having English lessons using computers once 
in alternate weeks in Phase 1, students from Form 1 to Form 3 had similar experiences 
in the beginning of Phase 2. That is, only Form 1 students had limited experiences of 
learning English using CAL programs in the MMLC in Phase 1 and such experiences 
were extended to all Form I to Form 3 students in the beginning of Phase 2. In Phase 2, 
students expressed that teachers used ICT more frequently in lessons in the second term 
of the school year. Some students said that they sometimes learned better with the 
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help of the visual effects when teachers used ICT. Some lessons were found to be more 
interesting when ICT was used but some were boring or wasting time when teachers 
could not use ICT appropriately or when there were technical problems. 
Gradually, more lessons were taught using ICT in classrooms after teachers were 
provided with notebook computers in the middle of Phase 2. In Phase 3, when teachers 
more extensively used ICT in lessons, students found some lessons more effective. As 
reflected in the student questionnaires and group interviews, students found the lessons 
using ICT more interesting and more effective though they also found some teachers 
wasted time due to inappropriate use of it. They generally welcomed teachers' use of 
ICT in lessons since more varieties were introduced. Students' learning was not limited 
to the classrooms but they could learn from home as well. 
On the School Self Evaluation day in Phase 3, students gave suggestions for 
using the communication capability of ICT for further improving the use of ICT in 
teaching and learning. They suggested advanced and creative uses of ICT in teaching 
and learning such as putting up lesson materials and videos on the school web for easy 
access from anywhere. This also demonstrated that students held very positive attitudes 
towards using ICT in teaching and learning and they were ahead of teachers in the 
development. These advanced and creative ideas might have come from their 
experiences of usage not only for learning but also for entertainment and 
communications as shown in the student questionnaires 2 and 3 (Appendices S2a, S2b, 
S3a, S3b). 
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Stages of Implementation 
The development of using ICT in teaching and learning in the focal school can 
be seen along the row of `outcome' across the columns of the three phases in Table 10- 
1(a). With reference to the three broad phases of the change process suggested by 
Fullan (2001), outcomes in Phase 1 showed signs of early `adoption' and that in Phase 2 
indicated that the school was at the stage of `adaptation' with some signs of early 
`implementation'. In Phase 3, some teachers demonstrated skilful and pedagogical use 
of ICT in teaching which showed that the focal school was moving towards the 
`implementation' stage. 
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Table 10-1(b) A comparison of the comnonents of the activity systems, AS,. AS, and AS, 
AS, ASt AS3 
Before ember 2005 September 2005 to August 2006 September 2006 to August 2007 
Mediating II lard"are provision and connectivity: Hardware - Notebook computers for Hardware and Software- Resources ISetting up of the MMLC; all teachers; Improved network; from publishers and the Internet; 
Artefacts ('Setting up of wrtrlcss network; Software-PowerPoint provided by eLeaming platform, eClass; 
LC'U Projectors installed in all publishers; Other learning materials New Syllabuses and assessment 
classrooms. available; More ICTteaching and requirements for the New Senior 
Notebooks for loan to teachers; learning materials available in the Secondary Curriculum. 
School based 1(T training courses marAet and promoted to schools. 
ofTered; School Intranet system, eClass was 
Training courses offered by the EDB; set up: for communications, 
Recruitment of Technical Support dissemination of homework, test, and 
Staff and ICT coordinator; other teaching and learning materials; 
School policy for piloting the use of Mutual Observations by teachers; 
MMMLC forjunior form English External School Review by EDB; 
lessons. New Assessment systems using 
Training on technical and ICT; 
pedagogical use of the CAL New school policies and incipal c 
=192 s. rt uirements for using IC 
Mediating I car boing left be hi in the ICT 'Felt need' of the change; Teachers' desire to teach better; 
' ' de. clopment; Knowledge and confidence for Teachers care for students learning; 
Artefacts Need to meet the requirement by the change: Firm Belief of the Teachers' confidence of using ICT; 
(Psychological) ; os ernment (use ICT for at least Principal; Pressure and support Students' positive feedback to 
' S% of lessons); from the Principal and colleagues; teachers increased use of ICT in 
Support from the Principal; Students' positive feedback on lessons; 
I(T skills learnt from training teachers' ICT usage; Teachers see the interest and need of 
programs. Encouragement due to improved students. 
effectiveness and efficiency when 
ICT was used; Support from IT staff; 
sollen es and Principal. 
Rules School policies: required departments School policies: set up IT seed School policies: remained the same 
to include plans for using ICT in teachers; required teachers to set up as previous years; 
teaching; I' and 2" IT Policy CPDG and have mutual lesson Exam Authority: School based 
declaration by the IlK go%ernment; observations; Lesson observation assessment for various subjects 
EDB requirement: 225% usage for by senior staff; required the use of ICT. 
teaching. 4 levels of ICT competency EDB policies: requirements for 
for teachers implementing the IT initiatives; 
External School Review by the 
FDB. 
Communities School community: BoM, Pnncipal, School community: BoM, Principal, School community: BoM, Principal, 
parents, teachers. students, alumni, parents, teachers, students, alumni; parents, teachers, students, alumni; School culture, ICT use in the School culture, society, nearby cities- School culture, society, education 
Society and nearby cities. Singapore, Tai wan, Mainland China system and trend of exams 
requirements 
Division of Principa appealed for 
donation for 
LCD projectors; Alumni donated 
Principal-led the change, set up 
policies for use of IC'T in teaching & 
Teachers spent time and thought in 
using ICTfor lessons: Principal 
labour money; Publishers produced ICT learning; applied for funding, BoM- encouraged the use of ICT by 
teaching materials; English teachers approved funding; Publishers- improving the provision of ICT; 
piloted the use of ICT in the MMLC; produced teaching materials; Students welcomed appropriate use 
Students welcomed to have lessons in T achers used more /CT in teaching: of ICT in lessons; Exam authority 
MMLC. Go%emment provided the Students welcomed and participated designed assessments using ICT; 
basic 1(1 infrastructure to schools; to lessons: EDB set up policies and Government put funding for the 
E011 set up requirements for conducted External School Review; improvement of ICT 
teachers; I(T coordinator; Technical Lowered costs of hardware; infrastructure; Parents provided 
Support Statt Increased production ofsoftware and ICT facilities at home. 
e- la orms or teaching & learnin 
Contradictions tituJents fondness and habit of Students' need of varieties 
in lessons Demand of time for preparation vs 
' 
using ICT in their daily life vs vs teachers confidence of using ICT teachers eagerness to improve; (Internal) teachers' insufficient skills in using in teaching; Expectations of other stakeholders vs 
I(-T. Teachers feared of lagging behind current situation of ICT usage. 
Teachers' fear of technical problems seeing others developing so fast; 
vs students lost of interest with Need to use ICT for mutual lesson 
chalk and talk lessons; observations vs fear of technical 
roblems. 
Contradictions Comparison with the progress in Rapt development and usage of ICT 
Globalization and Information 
nearby cities; in nearby cities - fear of falling explosion made it a must to use 
(External) 'Felt need': the rapid development behind; ICT for acquiring information and 
and wide-spread use of ICT for Irresersible trend for the society and knowledge; 
education in the 21' century created in broader view, the world, to move Challenges for a change due to the 
a need for the change in teaching towards an information age using availability of ICT resources for 
and learning; Urge to upkeep the ICT as a tool for life; learning and teaching on the market 
image of I long Kong as a modern Requirement of government and or easily assessable online. 
society; Mission to develop the school vs teachers status of usage: 
younger generation into individuals Companson with other schools: 
competitive with that of other desire to Improve the Image of the 
crxmtncs. school. 
Legend: Words in standard font elements identified; Words in bold: new elements introduced; 
I{brds in italic: changes identified 
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Mediating Tools 
The development of an activity system is mediated by tools, which are levers of 
change. By looking at the systems representing the focal school, not only physical or 
technical `tools' but also `psychological tools' could be identified. All of them were 
found to have some roles in mediating the changes in teachers. The psychological tools 
identified in Phase 3 might have even had greater effect on the whole system than the 
technical tools. A summary will be drawn from studying the items across the columns 
along the two rows labelled ` Mediating Artefacts' in Table 10-1(b). 
Before 2003, the ICT infrastructure of the school had already been greatly 
improved with the government funding from the launch of the first and second ICT 
initiatives. The basic ICT infrastructure included the school networks and broadband, a 
total of more than 100 computers in the school, LCD projectors installed in laboratories 
and special rooms and 24 notebook computers to be shared among teachers. The 
MMLC with 45 computers with equipment for teaching and learning languages was also 
available since 2000. As soon as the first ICT in education initiative was launched in 
1998, trainings and sharing sessions were organised by the school, the government and 
tertiary institutions during holidays and aflerschool for teachers. Besides, the school 
also got funding for the recruitment of ICT support staff and ICT coordinators from the 
government through QEF projects. These were the ` tools' that had mediated changes in 
teachers' practice and philosophy of using ICT in teaching and learning. 
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Tools Mediating Change in Phase 1 
After the second ICT in Education initiative was launched in 2004, the 
government supported schools to set up wireless networks and elearning platforms, 
upgrade the old model computers and provide training to parents. In Phase 1 of this 
study, the ICT environment of the focal school was further improved with the 
installation of LCD projectors into all classrooms with the donations from the alumni in 
the school year 2004/05. The focal school subscribed service for the first school 
intranet in 2003 due to the outbreak of SARS and prepared teachers and students for 
learning from home. The school successfully obtained funding from the government 
with a matching grant from the QEF and donations from stakeholders of the school. On 
the manpower side, the focal school continued to employ a technical support staff and 
an ICT coordinator. There were staff development programs and skills training courses 
organised by the government or the school development team throughout this phase of 
study. 
The use of ICT in teaching and learning in the MMLC in Phase I was an 
outcome mediated by school policies and the availability of equipment and software in 
the MMLC. The use of ICT in more than 25% of their lessons was another outcome 
mediated by the government policy. Different kinds of support such as technical 
support given by the technical support staff and ICT coordinators, training and staff 
development are psychological tools mediated changes in this phase. Fear of lagging 
behind is another psychological tool levering the change. It is worth noting that the 
progress of change to ICT usage in teaching and learning in Phase I was described as 
6 very low' in the principal interview and teacher interviews conducted in Phase 2. 
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Although the hardware and software provision as well as the MMLC were available 
early in Phase I of the study, only very limited usage of these was reported in the 
surveys and interviews. Though slow adaption of the use of ICT was found in teachers 
in Phase 1, both technical and psychological tools listed above had mediated changes in 
their readiness and prepared them for the change in Phase 2. 
To summarize, the levers for change in Phase 1 included hardware provision, 
teacher training as well as government and school policies. Besides, the psychological 
tools such as the fear of lagging behind, the need to fulfil the requirement of the 
government and school policies and all kinds of support given, had played their roles in 
mediating the change in this and the following phases. It was commented by teachers 
that the ICT equipment such as the 24 notebook computers and LCD projectors in all 
classrooms were in fact important in laying the foundation for the change exhibited in 
Phase 2. 
Tools Mediating Charges in Phase 2 
In Phase 2, the mediating tools identified through teacher surveys and interviews 
include the notebook computers and the improved network in the school, software and 
teaching materials available, technical support given, the External School Review, the 
government and school policies as well as the psychological tools such as the felt need 
of the change, knowledge and confidence for the change, students' feedback and 
observed improvement in effectiveness for teaching and learning. 
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The most frequently mentioned reasons why the teachers change their practice 
were the provision of notebook computers and the school policy which required them to 
use ICT in their lessons and peer lesson observation practices. The provision of 
teaching materials by publishers and educators was considered an important factor 
facilitating the change in practice since the teacher did not have enough time to prepare 
the teaching materials themselves. The school policy which required teachers to form 
Continuing Professional Development Group (CPDG) and have mutual lesson 
observations, check e-notices and communicate on the school Intranet, as well as the 
new assessment systems which required the use of ICT by the HKEAA and the External 
School Review by the EDB, were all mentioned as important factors that had 
`mandated' the change in practice. Technical support given by the ICT staff reduced 
teachers' fear of malfunction of the ICT tools and encouraged them to change. The 
psychological factors identified were considered important in mediating teacher change 
in this phase as well. 
Tools Mediating Changes in Phase 3 
In Phase 3 of this study, ICT in teaching and learning remained a major concern 
of the school but no additional requirement was given. There was little change in 
hardware provision as well. In the teacher interviews and surveys, the new syllabuses 
and assessments for the New Secondary School System (NSS) which required teachers 
to use ICT for recording and reporting were mentioned as reasons for using ICT more 
frequently in their teaching. It is worth noting that the resources on the Internet grew 
abundantly as shown in Figure 9-10 (Page 253) throughout the years. 
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Although no extra physical tool was provided in this phase, changes, big and in- 
depth, were found in teachers. The outcomes given in the previous section showed that 
change in Phase 3 was significant and that the change was not simply the increase of 
number of hours of usage but the improvement of quality of use. What might have 
mediated the change could be the psychological tools such as teachers' desire to teach 
better, teachers' care for students' learning and students' positive feedback to teachers' 
ICT usage as well as the positive feedback given by the principal. 
Analysis of Changes Mediated by the Tools 
Comparing the mediating tools in the three phases, it is found that in the initial 
stage of implementation of the change, physical or technical tools were of utmost 
importance. They were mentioned frequently in the Phase 1 and Phase 2 data. 
Government and school policies were also found to be important in mediating the 
change. These were even described to have ` mandated' change in the focal school due 
to the inspection by the External School Review conducted by the EDB. 
Besides the notebook computers provided to teachers, there was little change in 
the hardware and software provision in Phase 2 compared with that in Phase 1, but there 
were big changes in teachers' ICT usage. Therefore, the provision of notebook 
computers to all teachers and the school policy requiring teachers to use it followed by 
lesson observations as well as the ESR could be considered as major mediating tools for 
the development in this phase. As a result, the school had moved into the `adoption 
stage' in Phase 2. 
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After all teachers started the practice of using ICT in their lessons and gradually 
adapted to it, the next step was to implement the change as stated in Fullan's three broad 
phases of implementation (Fullan, 2001). To move teachers over the hurdle into the 
`implementation' stage, both technical and psychological tools were found to be 
important in this case. Psychological tools might have played important roles in urging 
and encouraging teachers to change. Principal B pointed out that the important reasons 
for teachers to change were their love for the students and their desire to teach better. 
Teachers were eager to improve their ICT usage when they found their students more 
interested in learning and even learnt better using ICT. Teachers' improved confidence 
of using ICT and students' positive feedback were also important factors mediating the 
change. Improvement of hardware and increase of web resources were mediating 
artefacts named by teachers. However, without teachers' eagerness and urge to improve, 
these could not have made a difference just like the situation described by some teachers 
before Phase 2. Though the resources were already there for some years, teachers had 
not utilized them until policies requiring them to do so had been instigated. 
Training and staff development that were considered by some researchers as 
necessary for teacher change (Guskey, 2002) had not been mentioned frequently in the 
interviews. However, their importance could not be ignored since teachers' confidence 
of using ICT depended very much on the training for the basic skills of using ICT in 
their teaching. These had little immediate effect on the change process but teachers did 
mention that their skills and confidence of using ICT were important in making the 
change possible. During the change process, support from colleagues, ICT staff and the 
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principal played important roles in moving them past the obstacles. They can therefore 
be considered as the psychological tools that had mediated the change. 
To conclude, a number of mediating tools were found acting on the activity 
system throughout the three phases. They had existed in different forms and all levered 
the change in one or the other way. At the initial stage, the physical tools and signs, 
such as the basic infrastructure and training were essential in laying the foundation and 
igniting the change process. At the onset stage, the government requirement, which 
existed as a sign tool, gave it a push though the progress was still slow. Faster progress 
was found when the physical tools, the notebook computers, together with the signs 
such as the school policies and external review by the Education Bureau, made up a big 
push on the system. When the system started running on the right track, the 
psychological tools which included the positive reinforcement on the teachers and their 
love for students, acted as the fuel to keep it moving forward and upward. 
Communities 
The basic structure of an activity system is a triangle with the tools mediating 
the development of the subject for the outcomes. The second generation of the Activity 
Theory suggested by Engeström (1987) helped to investigate the situation and more 
fully understand the development by expanding the triangle to include rules, community 
and division of labour into the system. When the focal school is considered as an 
activity system, the community, that is, the environment in which the activity is carried 
out should include all the stakeholders of the school and the Hong Kong education 
system, the Hong Kong society and the nearby regions such as Mainland China, 
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Taiwan, Singapore and other cities that had connection with Hong Kong. It was stated 
in Fullan's seventh lesson of change that `connection with the wider environment is 
critical' (Fullan, 1993: p. 21). This case study also showed the importance of the 
influences of the different parties of the community on creating the environment and 
culture for change in the focal school. 
Different personnel of the school community and the EDB had contributed to the 
change of practice of the focal school throughout the three phases of this study. Some 
schools in Hong Kong had already achieved higher level of ICT usage and were labelled 
as `more advanced in using ICT in teaching'. Those schools shared their experiences in 
seminars and workshops and opened their schools for visitors. The EDB had also taken 
the lead to create a culture of sharing among schools in order to promote the use of ICT 
in teaching and learning in the second ICT policy launched in 2004. Therefore, a 
culture encouraging risk taking in order to explore innovative ways of teaching and 
learning was gradually built up and success stories were shared among schools 
throughout the years when the government put forward the ICT strategies. With no 
exception, teachers in the focal school were exposed to this cultural change. They learnt 
from the more advanced schools, felt being left behind and thus got the urge to change 
to meet the needs of their students. Teachers in the focal school were also encouraged 
to take risk and change when they saw their colleagues used ICT actively in lessons and 
learnt that students gave positive feedback to the change. Teachers were actually 
sharing their experiences through mutual lesson observation, thus building a learning 
community in the focal school in Phase 2 of this study. As mentioned by a teacher in 
the interview, the school did not have the ` culture' of using ICT in teaching in Phase 
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I but the `culture' was gradually built up and he felt supported but not isolated when he 
tried to change his practice in Phase 2. When using ICT in teaching and learning 
became a culture, an environment facilitating the change had been created. 
The rapid development of ways of communication on the Internet created 
another culture of sharing in society. In a report published in March 2009, Hong Kong 
had moved quickly in providing over 75% of all households with access to broadband 
connectivity. It also reported that broadband Internet subscriptions had well and truly 
surpassed dial-up subscriptions by the end of 2005 (BuddComm, 2009). The number of 
websites had increased exponentially from 2005 to 2007. On the SSE day in Phase 2, 
students of the focal school suggested putting videos of lessons on the web and 
discussing homework problems on the school Intranet or the blogs. With the drop in 
price and growth in speed of Internet connections offered by the Internet service 
providers (ISPs), students had lots of experience of online communication and searching 
for information on the web. In Student Questionnaire 1, only a few students reported 
that they had no computer at home or could not connect to the Internet. In Student 
Questionnaires 2 and 3, students reported that surfing the Internet was their most 
popular use followed by playing online games. This culture urged the teachers to use 
ICT more extensively in their teaching and communication with students. Teachers 
were pushed to think about using more ICT in teaching in order to make lessons more 
interactive and effective. 
From the above findings, it can be concluded that the culture of ICT use in 
society, the culture of using ICT for games and communication among students and the 
culture of developing innovative ways of teaching built in the community of 
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teachers all have considerable contributions to the fast development of ICT usage for 
teaching and learning in Phase 2 and Phase 3. Besides, other stakeholders, such as the 
school management board members, parents and alumni, all had contributed to the 
creation of an environment favourable for the change. These stakeholders' comments, 
both positive and negative, on the school, their donations and support were all gestures 
showing their expectations thus creating an environment that helped teachers see the 
need and motivated them to take a step forward to change. 
Rules and Roles 
In the discussion of mediating tools, the government and school policies were 
considered signs mediating the change and even made it mandatory. Findings from this 
case showed that both government and school policies did have significant effects not 
only in mediating the change but in some sense mandating the change. These were in 
fact the rules drawn up to meet the expectation of the community which included the 
stakeholders of the school and even the Hong Kong citizens. Therefore, these policies 
can also be considered as rules of the activity system. 
When the row labelled ` Rules' in Table 10-1(b) is studied, the term `School 
policies' is put high on the list in all the three phases and `EDB Requirement' can be 
found in the first two phases. From the reports of the interviews in Phase 2, teachers all 
considered `school policy' as one of the main reasons for them to implement the use of 
ICT in their lessons. From the school documents, the school had policies for using ICT 
in teaching and learning in all the three phases. `School policy' was mentioned very 
frequently in the teacher interviews in Phase 2. Principal B had set up the policy 
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and drafted a clear strategy for enforcing it. This was a requirement for teachers to use 
ICT in their teaching. Teachers were also required to share with colleagues their 
practice of either using ICT or reading in lessons through mutual observations. The first 
and second ICT in Education initiatives and the requirements stated in these government 
policies were also rules influencing the change process. Teachers mentioned it in their 
interviews as reasons why they change their practice. The External School Review 
(ESR) program of the school near the end of Phase 2 was one of the rules requiring 
teachers to change as expressed in the teacher interviews. One of the aims of the ESR 
team was to see how the school operated, how EDB policies were carried out, how the 
school set up policies and implemented them in order to achieve the aims of education 
and the aims of the school. Since the implementation of the use of ICT in teaching and 
learning was one on the ESR checklist, the change in teachers' practice therefore 
became `mandatory'. 
The first 5-year IT strategy declared in 1998 was in fact part of the Digital 21 
Strategy of the Hong Kong government based on the aim to make Hong Kong `a leading 
digital city in the globally connected world of the 21s` century' (ITBB HKSAR, 1998). 
The requirement of not less than 25% of lessons using ICT was a rule in the first ICT 
initiative. It had, to some extent, started teachers' practice of using ICT in their teaching 
as reported by some teachers in the Phase 2 teacher surveys and interviews. School 
policies and ESR were considered by the teachers as the most important factor making 
teachers increase their usage of ICT in their lessons in Phase 2. The school requirement 
of teachers using ICT in their lessons and having observations by senior teachers and 
peer teachers was also a rule, which in some sense, mandated the change of practice. 
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The ways of doing assessment as required by the HKEAA was another rule that made 
the change towards the use of ICT compulsory. It was expressed in one teacher 
interview in Phase 3 that teachers were required to use computers to record and review 
on students' speaking skills for the school based assessment. 
When the rules put on the system at the three phases were compared and 
analysed, it was found that external forces had significant effects on making the change 
implemented into classrooms. The strategies used by the government and the school to 
enforce policies and monitor the progress were crucial for successful implementation of 
the educational change. 
Division of Labour 
From the above sections, hardware and software, training and staff development, 
all kinds of support, government and school policies, culture of the focal school and the 
society were all levers of change in the focal school. In this section, roles played by the 
different parties will be analysed. Across the row labelled ` Division of labour' in Table 
10-1(b), the terms principal, alumni, publishers, government, teachers, parents and 
students appeared in all the three phases. That is, they all played some roles in 
influencing the change in these three phases. `Principal' was put high on the lists as 
they played important leading roles in the focal school. In Phase 1 and Phase 2, 
Principal A and Principal B had respectively set up policies and strategies to implement 
the use of ICT in teaching and learning. Both appealed for funding for the procurement 
of additional hardware to facilitate teachers' use of ICT in their lessons. Principal A 
appealed for donation from alumni for installing LCD projectors in all classrooms 
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where it would otherwise be impossible for teachers to use ICT in lessons except those 
in the MMLC. Principal B asked the school management board to allocate money to 
purchase notebook computers for all teachers of the focal school. In the reports of the 
teacher surveys and teacher interviews in Phase 2, `principal' was amongst the top three 
reasons for teachers to change to use ICT in their lessons. 
The school policies set up by Principal A and Principal B respectively in Phase I 
and Phase 2 were also important reasons for teachers to change their practices. The 
strategy used for enforcing and monitoring the policies in Phase 2 was found to be more 
effective than that in Phase 1. Both principals played important roles in enabling the 
change in the school by appealing for funding and setting up policies although bigger 
changes were found in Phase 2. Teachers who were in the front line played their roles 
in learning the skills and fulfilling the requirements in Phase 1 and increasingly used 
ICT in lessons in Phase 2 of this study. Some teachers played active roles in exploring 
and developing ways of teaching using ICT as revealed in the interviews with teachers. 
Students played important roles in influencing teachers' intention to change in their 
teaching by responding to teachers' use of ICT in lessons, giving feedback and 
suggestions. Examples were found in reports of the student group interviews and 
comments given by students on SSE days in Phase 2 and Phase 3. 
In the teacher interviews and teacher surveys, some teachers pointed out that 
publishers had played important roles in promoting the use of ICT in teaching by 
producing supporting materials for teachers. The availability of teaching materials such 
as PowerPoint presentations produced by the publishers had encouraged teachers to start 
using ICT in their lessons by resolving the problems of lack of time to prepare ICT 
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teaching materials by teachers themselves. The extensive experiences and skills of 
using computers helped the students to learn faster using ICT than ever before. Students 
who were good to expert users even suggested very creative and effective way of using 
ICT for lessons through comments given on the SSE days. The support and 
contributions of their parents could not be ignored. Figure 9-1 on page 237 shows that 
there was a sharp increase in websites on the Internet throughout the years 2005 to 2008. 
Teacher interviews in Phase 3 of this study showed that the large resources on the web 
provided teachers with useful materials for the lessons and thus encouraged them to try 
using ICT for teaching. In this aspect, the ISPs should be given the merit of making the 
connection fees affordable to the school and to most families. The great increase in 
speed of access was another crucial point encouraging the usage. 
To round up, the government, the society and stakeholders of the school all had 
played important roles to support the development of using ICT in teaching and learning. 
The government played an important role in granting money and the different 
departments, the EDB and the IHKEAA, the ESR team of EDB played roles in putting 
forward policies, supervising schools and giving support for the change. Publishers 
contributed to the provision of ICT materials and the Internet service providers worked 
out plans to make access to the Internet affordable to the school and families. The 
school management board approved money for the purchase of ICT equipment which 
were necessary for the development, the principals set up policies and supervised the 
implementation, the teachers who were in the front line tried hard to make use of ICT to 
improve their teaching, students responded positively to teachers' usage and gave useful 
feedback, comments and suggestions, parents gave invaluable support to their 
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children's learning and the alumni donated money and gave support for the development 
of the focal school. Fullan's eighth lesson of change, `every person is a change agent' 
(Fullan 1993: p. 21) was proved to be true in this case study. 
10.3.2. Contradictions: the Driving Force for Development 
I1'enkov (1977,1982) conceptualized that change is to be driven by internal 
contradictions which are the driving force for the change and development of activity 
systems. In the studies by Hardman (2005), contradictions were also considered as the 
dynamic forces of change. Though it cannot be explicitly seen in the activity triangles, 
its importance can never be diminished. After looking at all the components of the 
activity system at different phases of this study, the contradictions which might have 
been the driving forces for the development will be discussed below. 
As mentioned in the previous section, the rapid development and wide-spread 
use of ICT in society and the world in the 21st century had created forces for the 
development of the focal school. Facing the changes both at school and in society, 
teachers who were reluctant or not confident to change their practice to using ICT in 
teaching were urged to resolve the internal contradictions. This force, together with 
their `felt need' to change for the benefit of their students, drove teachers to learn and 
try different ways of using ICT in teaching despite the large demand of time and the risk 
of failure. 
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Another contradiction resulted from the comparison with the ICT development 
in nearby cities had driven the government to invest money on speeding up the 
development of ICT use in Hong Kong in order to maintain its leading position in the 
far cast. With the mission of developing the younger generation into individuals 
competitive with that of other countries, the government increased its investment in 
education to more than five times in the early 21 s` century. Accompanied with the large 
amount of money invested for infrastructure, hardware, software and human resources, 
Hong Kong schools were moved onto the fast track of development. 
In the visits to schools in other places, such as Singapore, Mainland China, 
Australia and the U. K, both government and educators in tertiary institutions had an 
urge for faster development of ICT usage in schools. The first and second ICT policies 
launched respectively in 1998 and 2004 were the strategies the Hong Kong government 
used to resolve the contradictions between her will and the actual condition. The 
education and commercial sectors of Hong Kong gave their support in various means to 
help schools establish an ICT-rich environment and prepare people who know how to 
use ICT to achieve the aim of making Hong Kong `a leader, not a follower, in the 
information world of tomorrow' (EMB HKSAR, 1998). 
In Phase 2 of this study, the `contradiction' between the fear of being left behind 
and the aim of improving the image of the school created the driving force for Principal 
ß to ask for funding and the school board to approve and support the plans. The school 
allocated money for the provision of notebook computers to all teachers and upgrading 
the hardware of the school to meet the challenge. In line with the ICT policy of the 
government, the EDI3 proposed changes in the curriculum and ways of assessment 
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which also included the use of ICT. The fear that maintaining the status quo would have 
dragged the school behind and left its youngsters uncompetitive in this fast changing 
world made teachers feel the need to change their ways of delivering lessons and 
consequently changed their teaching styles. Another `contradiction' that were expressed 
by teachers is the urgency to change and their reluctance to change due to the large 
demand of time to learn and prepare the materials. Teachers also needed great courage 
to take risks and overcome the fear of incompetence and technical problems. The 
internal driving force resulted from their felt need to change, their eagerness to improve, 
and their care and love for their students were the reasons why teachers found time to 
learn and try the new practices as reported in the teacher interviews in Phase 2 and 
Phase 3. Some teachers even demonstrated skilful and pedagogical use of ICT in their 
teaching and a shift of teaching paradigm although there was no further obligatory 
requirement from the government or the school in Phase 3. 
To summarise, contradictions described above had created dynamic forces that 
move the school through the change process and thus develop ICT usage for teaching 
and learning. Contradictions were found to be essential in making changes happen by 
influencing the different parties to play their roles such as putting money, drawing up 
policies as well as finding time and courage to learn, explore and change their practices. 
These driving forces could therefore be viewed as the fuel needed for starting the engine 
and keeping the system moving. These driving forces resulted from contradictions were 
essential in sustaining the change as well. 
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10.4. Factors Affecting Teacher Change: Summarised From the 
Cross-phase Analysis of the Activity System 
In an attempt to answer the research questions stated in Chapter 4, data from the 
cross-phase analysis are summarised into factors facilitating and factors inhibiting 
teachers change to using ICT in teaching and learning in this section. 
10.4.1. Factors Facilitating Teacher Change 
Factors facilitating teacher change can be identified from the components of the 
activity systems throughout the three phases. The mediating tools, roles and rules of the 
different components of the community and contradictions which had driven teachers to 
change described in the previous section are the factors facilitating change in this study. 
Availability of Resources 
This study involved the use of technology in teaching, availability of resources is 
therefore important. In the data collected, the provision of hardware and software was 
put high on the list of important reasons for teachers to change to using ICT in their 
teaching. The improvement of the ICT infrastructure, such as the upgrading of 
computer systems, setting up of the MMLC and the wireless network on campus, 
installation of LCD projectors into all classrooms and the provision of notebook 
computers to all teachers were frequently mentioned as factors mediating teacher 
change to using ICT in their teaching. The availability of software and teaching 
materials, such as PowerPoint presentations from publishers or those designed by other 
school teachers either available on disk or online, was also considered by teachers as 
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a reason for their change in practice. The resources named above were the physical 
tools that had mediated change in Phases 2 and 3 of this study but these were not 
sufficient to guarantee change as reported in other research such as that by Purnell 
(2002) in Tasmanian schools and Buettner (2006) in Switzerland. The situation in the 
Phase I of this study also posed the question whether the presence of hardware would 
lead to change as a consequence. 
Teacher Training and Professional Development 
Teacher training and professional development were perceived by many 
researchers as crucial factors for teacher change (Fullan, 2001; Fishmana et al., 2003, 
Putnam & Borko, 2000; Guskey & Huberman, 1995). However, these two terms were 
not frequently named by teachers in this study as factors affecting their change. In fact, 
there were skills training for ICT usage offered both by the school and the government 
in Phase 1. Professional development programs were also given by the government and 
the school from time to time throughout the three phases. As pointed out by the 
teachers interviewed in Phase 2, training had been organised for them and that they were 
equipped with the basic skills of using ICT in Phase 1. In Phase 2, mutual lesson 
observations, which were considered as effective professional development for teachers, 
were also found to have encouraged teachers to practice ICT usage in their lessons, get 
feedback from colleagues and evaluate their outcomes. By reflecting on their own 
teaching, teachers' practice and belief in ICT usage had changed favourably. Therefore, 
results from this study agreed that teacher training and professional development were 
important factors facilitating teacher change. 
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Support and Pressure 
A review of the first IT in Education strategy suggests that support from multi- 
level leadership in school is crucial for the success of implementing IT in teaching and 
learning (EMB IHKSAR, 2004a). The two ICT in Education Strategies launched by the 
EDB and the ICT policies set up by the principals were mentioned most frequently and 
put high on the list of reasons for teachers to change their practice. They were 
important factors both requiring and facilitating teacher change in the focal school. 
Support of the government in form of money for the procurement of hardware and 
software as well as the recruitment of support staff are factors making the change 
possible. 
The external school review by the EDB, school based assessments by HKEAA 
and lesson observations were strategies used by the EDB and Principal B to create 
certain external pressure on teachers to ensure the successful implementation of policies 
launched. In order to meet the requirements, teachers attended training courses or 
development programs that helped them to learn the skills, change their beliefs and 
cross the barrier to try out the new practice. As a result, teachers adopted the change in 
order to ease the pressure. 
Leadership 
According to the report given in the evaluation of the 1s` strategy for ICT in 
Education, the success depended mainly on `the support of school heads as visionary 
leaders and agents for change, and teachers as practitioners of appropriate pedagogies', 
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and that `multi-level leadership in school is crucial for the success of IT in Education' 
(EM1 IlKSAR, 2004a: p. 4). In many studies, leadership was considered a major factor 
affecting change. In the focal school, principals' leading role was found to be an 
important factor affecting teacher change as well. 
Both Principal A and Principal B of the school played their role as an 
administrator in procuring funding from the government and other parties for the set up 
of facilities and recruitment of ICT staff. Principal A appealed for donation from alumni 
to install LCD projectors in all classrooms and this enabled teachers to use ICT for 
teaching in lessons without taking the students to designated rooms such as the MMLC. 
Principal B successfully influenced the school board to allocate money for purchasing 
notebook computers for all teachers. This was mentioned as one of the top three 
reasons for teachers to change their practice. 
Pressure and support of the two principals were important in mediating teacher 
change in the focal school. The policies set up and strategies to follow through, such as 
mutual lesson observation, use of Intranet for internal communications were mentioned 
by teachers as important reasons for changing their practice. Provision of facilities, ICT 
support staff, recognition of success such as improved exam results were support given 
to teachers. 
Technical support from ICT staff and colleagues were important in helping 
tcachers improve their skills and confidence in using the new technology. Support and 
pressure from multi-level leaders was also found to be essential. Therefore, pressure 
and support given through the implementation strategies, such as training courses, 
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requirement of certain levels of ICT competency and the use of certain amount of ICT 
in lessons, turned out to be facilitating factors for teacher change in the focal school. 
Findings from the teacher surveys and interviews showed that teachers were forced to 
cross over the barrier to try the new practice due to the requirement of the government 
and the policy of the school. Feedback from students and positive feeling on the use of 
ICT in their teaching as a result encouraged teachers to carry on and even to take an 
active role in implementing the change. 
Existence of Other Factors Favouring Teacher Change 
External factors, such as the advanced use of ICT in teaching and learning of 
nearby cities, expectations of private businesses and local or world-wide organizations, 
expectations and support of stakeholders all made up an environment favouring change. 
Comparison with the ICT usage in Singapore, Taipei, Shanghai, Australia, the U. K. and 
the U. S. A. resulted in urges for the Hong Kong government to put resources to meet the 
challenge in order to maintain its status as a modem city. This also pushed the business 
and professional organizations to invest in research, training as well as developing 
hardware and software resources to support teaching and learning using ICT. Their 
mission and expectation were factors facilitating the change. 
Favourable Conditions 
Teacher factors were crucial in implementing change. Teachers in the focal 
school felt the need, were clear about the change and saw it in practice in the lesson 
observations. They expressed that using ICT in teaching was an irreversible trend and 
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that they were willing to try and to learn how to do it. The society, the government, the 
school community, the principals and the teachers themselves all found it necessary for 
the change and showed their support in different ways. Furthermore, Principal B 
regarded the use of ICT in teaching as one of the reasons for the improved students' 
results in external examinations. With the positive feedback from the principal and 
students, teachers were motivated to use ICT in teaching. Some teachers also gained 
confidence after practicing it. These made up the favourable conditions for change as 
described by Fullan (2001). 
10.4.2. Factors Inhibiting Teacher Change 
The factors inhibiting teachers change in this case can be identified from the data 
analysis reports as well. Time constraint, lack of confidence, insufficient technical and 
psychological support, inconvenience of use of the hardware and software, unstable 
network and hardware, culture not yet built, negative feedback from students are all 
inhibiting factors expressed in the interviews, surveys and questionnaires. 
From teacher interviews and teacher surveys, teachers were concerned about the 
large amount of time needed for the preparation of lessons when ICT was to be used. 
Some teachers pointed out that time needed to set up the computers in the classrooms 
discouraged them from using ICT for lessons. Some students commented that it was 
troublesome and a waste of time when teachers used ICT during lessons. Time 
constraint was found to be the main obstacle for teacher change in the focal school. 
Besides, some teachers were not confident to use ICT in lessons. They found that the 
equipment was not stable and they could not get immediate help during lessons. 
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The `culture' of using ICT in teaching was not yet built in the school in Phase 1. This 
was considered by some teachers to be the reason for slow implementation. Further, it 
was also pointed out that some teachers did not have the `concept' of using ICT in their 
teaching. Negative feedback from students and teachers were also inhibiting factors. 
For example, some students felt bored when ICT was used and some students caused 
trouble in the MMMMLC. Time constraints, technical problems and unfavourable 
conditions listed above were reasons mentioned by teachers of the focal school 
explaining why they were not willing to use ICT in their teaching. 
10.5. Using the Chronological Frame of Analysis 
Fullan (2001) suggests that an innovation, if successfully introduced should pass 
through the three phases of adoption, implementation and institutionalization. Weert 
(2004) states that education is a continuous process of change. When a school initiates 
a change, it is a concern whether the school only adopts the change but not implement it 
(Fullan, 2003; Sergiovanni, 2000). It is also a concern of this study to find out whether 
the changes that occurred in the focal school are just incidental or sustainable. 
By looking at the changes exhibited in the different phases, the school has been 
identified as having adopted the change and was moving towards the stage of 
implementation during the period of this research. Changes were found when the 
situations of the activity systems in different time frames were compared. In this 
chronological frame of analysis, whether the change is incidental or sustainable can also 
be checked out if the study can be carried on for a sufficiently long period of time. 
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10.5.1. A Framework Suitable for Analysing Change 
To understand more fully how teachers change to using ICT in teaching and 
learning of the school, it will not be sufficient only to look at the factors facilitating or 
inhibiting the change. The context in which the school is situated needs to be 
considered holistically since no one `factor' works on its own. They are dynamically 
influencing each other and influenced by the historical factors, the culture and 
expectations of all stakeholders of the school, the Hong Kong society and even the fast 
changing world. In this case study, the Hong Kong education system, the ICT 
development in the cities around it and the fast changing technology in the 21s` century 
all played roles in influencing the changes in the focal school. To present the school as 
activity systems at different time frames within the wider context helps to look at the 
change more holistically, taking into consideration the historical factors and the 
characteristics of the community. That is, we cannot study change in isolation but 
should also study the community and anything around that might have an effect on it. 
Connection with the wider environment is critical for success is one of Fullan's eight 
basic lessons of the New Paradigm of Change (Fullan, 1993). 
The chronological frame used in this study helps to display the changing system 
three dimensionally taking the third dimension, time, into the two-dimensional layout of 
the activity system at a particular time. It is proved to be a framework suitable for the 
study of change. Comparison of the components of the activity systems at the three 
phases has helped to locate the changes and identify the factors mediating them thus 
facilitating the study of the process of teacher change. 
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10.5.2. Advantages of Using a Series of Activity Systems 
There are advantages in representing the school as a series of activity systems 
over the three phases of the research period for understanding the process of 
implementation of ICT in Education. Some of the conditions might have been 
overlooked if we merely consider the factors reported by teachers or from the surveys. 
For example, the provision of notebook computer is ranked high by teachers as an 
important factor facilitating their usage of ICT in lessons. The principal's belief and 
strategy for the change, which is essential for making the provision of the notebook 
computers to all teachers happen, might have been overlooked. Furthermore, Principal 
B was given the merit for successfully implementing the change but it had not revealed 
the whole picture. If the LCD projectors in the classrooms were not available, using 
notebook computers in classrooms would not be so convenient that teachers might not 
like to use ICT in lessons. Therefore, Principal A, who appealed for donations for the 
installation of LCD projectors in all classrooms, should also be given the merit. 
However, it was not mentioned explicitly in any of the data collected. When carefully 
looking at the changes by comparing the conditions of the activity systems in Phase 1 
and Phase 2, that is AS, and AS2, the installation of LCD projectors in all classrooms 
with a funding from the alumni was very important. In fact, teachers could borrow 
notebook computers for use in classrooms before they were each provided with one in 
Phase 2. However, teachers seldom used this resource in Phase 1 even though training 
and support given to them were quite sufficient because they still needed to borrow 
notebook computers and do the set up. Therefore, it was found that convenience of 
usage and compulsion are both important conditions facilitating change. 
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Whether the innovation is just adopted superficially or implemented in the focal 
school and whether the change is sustainable or not can also be uncovered with the use 
of this chronological frame. The focal school represented in a series of activity systems 
has helped to analyse change over time. From the results of this study, it was found that 
some teachers of the focal school had adopted the change in Phase 1. The school moved 
into the stage of adoption in Phase 2 when most teachers changed their practice, at least 
for some lessons, when all teachers were provided with notebook computers, Principal 
B set up policies and there was the External School Review. When the conditions of 
AS2 and AS3 were compared, there were not many changes in policies and the ICT 
infrastructure of the school. However, it was observed and confirmed in teachers' 
interviews that some teachers started changing their concepts and pedagogy of ICT 
usage in teaching. Though there was no further push from the principal and no extra 
external pressure given in Phase 3, teachers' usage was not reversed but some teachers 
demonstrated more skillful and pedagogical usage instead. The stage of implementation 
of the focal school will be discussed in Chapter 11. 
10.5.3. Summary 
This case study has proved that educational change is a complicated process 
which is affected by many conditions including the physical and psychological tools, the 
historical and social environment, different personnel and their roles and rules as well as 
different levels of contradictions as driving forces. The Activity Theory provides a tool 
for representing the system in a two-dimensional way at different times to facilitate 
micro-level analysis and thus better understanding of the change process. Presenting 
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the school as a series of activity systems in a chronological frame is proved to be 
suitable for analysing change over time. 
Comparison ofAS1 and AS2 has shown that both Principal A and Principal B had 
set up policies to require teachers to use ICT in some of their lessons, at least to reach 
the requirement laid down by the government, which is 25% of the lessons in Phase 1. 
The reasons for the `slow adoption' in Phase 1, as commented by Principal B and some 
teachers in the focal school, could be that the school had not seriously enforced and 
followed up the policies. On the other hand, mutual lesson observation and observation 
by the principal and senior teachers in Phase 2 were the strategies to make sure the 
policies were carried out. The External School Review at this period required teachers 
to be accountable to the EDB in implementing its policies. External monitoring was a 
reason mentioned very frequently by the teachers in the interviews for increasing their 
ICT usage to almost every lesson in Phase 2. Both the government and school policies 
named above had created sufficient pressure for making teachers adopt the change. It 
was also found that principal's leadership is of great importance in facilitating changes. 
Their `power and influence' are important in getting resources available and ready for 
use. `Pressure and support' given in different forms from different stakeholders also 
ranked high on the list of reasons facilitating change in this study. 
To recap, factors facilitating teacher change found in this case include (1) 
Leadership of the principal; (2) Provision of hardware and software; (3) Government 
policies and external factors; (4) Pressure and support; (5) Felt need and desire to 
improve. Obstacles to the change include (1) the absence of favourable conditions; (2) 
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Lack of time to prepare and reflect; (3) Lack of skills and confidence and (4) Lack of 
support and (5) negative feedback. 
By comparing the components of the activity systems across the three phases, 
the process of change was described with the factors analysed in fine details. Not only a 
list of factors but also their dynamic relations are found as a result of the comprehensive 
description of the change process. By looking at change over time, the focal school is 
found to have been moving away from the adoption stage towards the stage of 
implementation of the change through the three phases. 
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CHAPTER 11 Review of Findings: Challenge and Support 
from Similar Research 
11.1. Introduction 
In Chapterl0, the school was represented as a series of activity systems in the 
chronological frame giving a holistic view of the process of implementation of using 
ICT in teaching and learning. Throughout the process of constructing the activity 
systems, various factors and conditions that might have facilitated or inhibited the 
implementation were identified and presented. The cross phase analysis of the 
components of the activity systems has shown to be a powerful tool in tracing changes 
and uncovering a range of factors, including physical, psychological, historical, social 
and operational, that might have affected the implementation. When the change process 
was analysed over time, the focal school was found to have been moving from the 
initiation or adoption stage towards the implementation stage throughout the three 
phases of this study. 
In this chapter, the above findings will be reviewed and compared with those 
found in other research. The strengths and weaknesses of using a series of activity 
systems for analysing change over time will be discussed with reference to similar 
research. The three broad phases of the change process suggested by Fullen (2001) will 
be used as a guide for measuring the level of implementation. The five successive ICT 
implementation models suggested by Mooij and Smeets (2001) will be taken as 
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reference points for identifying the position of the school in the ladder of 
implementation of ICT usage in teaching and learning. 
11.2. Use of a Series of Activity Systems for Analysing Change 
This study used Activity Theory as the framework for analysing the process of 
teacher change in the use of ICT in teaching and learning. In the data analysis chapters, 
the focal school at each phase was presented as an activity system. The three activity 
systems were then analysed in a chronological frame which facilitated the process of 
change to be evaluated. Factors facilitating teacher change and those inhibiting it were 
found when the components of the activity systems were compared across phases and 
analysed in the activity triangles. 
The concepts of mediation and contradiction were found to be useful and helpful 
in identifying factors facilitating change and evaluating their effects on the process of 
change. The activity triangle enabled the analysis of change by looking at the system 
holistically in a 2-dimensional way, taking into consideration the components including 
subject, object, mediating tools, community, rules and roles. Presenting the school as a 
series of activity systems in a chronological frame assisted the study of the change 
process from a third dimension thus resulting in a fairer and more accurate description 
of it. 
Components of the Activity System and the Concept of Mediation 
Displaying the activity systems two-dimensionally facilitated the analysis of 
different components. Mediating artefacts, both physical and psychological, rules 
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imposing on the school and roles of different stakeholders at each phase were identified 
from the corresponding representation. Signs of changes were found by comparing the 
outcomes of different phases. Differences in the mediating artefacts, rules and roles 
located in each phase, including new elements introduced and changes of existing 
elements, suggested reasons for the change. In addition, contradictions that were 
believed to be the drives that motivate teachers to change or develop were also found 
from the activity systems. The analysis not only led to the identification of factors that 
might have facilitated change and those that might have inhibited it, but also contributed 
to a better understanding of how these factors related to each other and to the system. 
Fullan relates `change' with the words `complexity, dynamism, and unpredictability', 
and points out that identifying all factors that influence a problem does not produce the 
expected outcomes because other `unplanned' factors dynamically interfere (Fullan, 
I993: p. 20). 
Physical tools identified in the activity systems included hardware and software 
provision, teaching materials and trainings while psychological tools included supports 
from the principal, technical support staff and colleagues, teachers' confidence of using 
ICT, positive feedback from students, improved effectiveness and efficiency in teaching 
and teachers' desire to teach better. Most of them were the same as those found in other 
research such as that done by Guskey and Huberman (1995) and Buettner (2006). 
However, even though the existence of factors such as the basic hardware and software 
provision and the requirement of the two principals throughout the three phases were 
the same, the extent of use of ICT in lessons were very different. The increase of usage 
of ICT in teaching could then be explained by other factors such as the different 
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strategies used by Principal A and Principal B. The different leadership styles of the 
two principals and the support and pressure given by them were possible reasons that 
had contributed to the different pace of change. The importance of the principals' 
support found in this case study also agreed with the findings of other researchers 
(Guskey & Huberman, 1995; Buettner, 2006; Yee, 1998) as well as the report of the 
SITE M2 study (Yuen et al., 2003). 
The extended triangle with the components of community, roles and rules added 
proved to be useful in guiding the search for factors encouraging change by taking into 
account the context in which the system was situated. Different parties and stakeholders 
of the focal school included in the `community' of the activity system were found to 
have played important roles in influencing the change. Their contributions might have 
been overlooked if they were not viewed as part of the activity system. It was also 
found that the rules set up by authorities and leaders as well as expectations of the 
stakeholders played important parts in commissioning the change. 
By investigating the roles played by the leaders of the focal school which 
included the principals and school management board and the rules they set up, 
leadership was found to be most important for the implementation of educational 
changes. Requirement of both the government and the school were rules that, to some 
extent, `mandated' the change. The monitoring role of the EDB and the ESR had some 
influence on teachers' change of practice since IT skill was one of the nine generic skills, 
and interactive use of IT was one of the four key tasks needed for the curriculum reform 
in force in Hong Kong secondary schools during this period of time. Because the EDB 
had exercised their supervision over the schools, the change could be said to be 
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mandated. However, rules imposed had moved teachers into the adoption phase only 
but did not guarantee that they actually implement them. Teachers, such as Teacher A 
and Teacher B, who actually implemented the use of ICT in their teaching commented 
that the principal's requirement was not the main factor making them change but the 
effectiveness of students' learning was an important reason instead. This agreed with 
Fullan's first lesson of change which says that one cannot mandate what matters (Fullan, 
1993). 
Besides the government's investment and requirement, the principals' 
enforcement of rules and the teachers' intention to change both played important parts in 
moving the school forward. Student feedback, as well as the alumni's and school 
management board's support of respectively donating and approving money for the 
procurement of additional hardware and software, were also found to have significant 
contributions to the change. The component of community in the activity triangle 
helped to uncover the roles played by different parties and proved Fullan's eighth lesson 
of change that `every person is a change agent' (Fullan, 1993: p. 22). 
Contradictions 
The concept of contradiction in the Activity Theory is key in helping to 
understand change in this study. Contradictions are considered the driving forces for 
change or development of the system. Hardman (2005) focused on contradictions as 
dynamic forces in her study of how the introduction of computers led to transformation 
within her mathematics classroom and found it a useful tool for analysing change. In 
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this case study, contradictions were found consistently working through them within and 
between elements resulting in change and development. 
Mooij and Smeets (2001) have identified dissatisfaction with the status quo as 
one of the reasons for teacher change. Teachers in the focal school felt uncomfortable 
with the status quo when they saw the advanced development in other schools and those 
in nearby regions from the examples brought in through international conferences, 
forums and exchange programs supported by the government or tertiary institutions. 
The `felt need' for change due to the discrepancies between expectations of stakeholders 
and the stage of ICT usage in the school was instilled in school teachers. This 
contradiction became a driving force for teachers to change and develop. Another 
contradiction came from the discrepancies of the requirement of the government and the 
practice of teachers. The involvement of the external change agencies, such as the ESR 
teams, created `contradictions' and thus the `felt need' for change in teachers of the 
school, and consequently moved the school another step forward. Overall, contradiction, 
which is an important concept of Activity Theory, was found to be valuable in helping 
to understand change in this study. 
11.3. Factors Identified to have mediated Teacher Change 
For the implementation of using IT in teaching and learning in classrooms, 
Fullan (1993) emphasizes the process of change and the need to address the key factors 
such as characteristics of the innovation, commitment and support, professional 
development and leadership of the principal. Yee (1998) points out that principals are 
leaders of changes, supporters of teacher development and modelers of ICT use. 
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Yuen et al. (2003) in their case study of eighteen schools in Hong Kong report that 
instituting the change strongly depended on school leaders' vision and understanding of 
the role and impact of ICT in the curriculum as well as their goals and objectives for the 
implementation. They also emphasize the effect of the background, history and culture 
of the schools on implementing the change. Their findings affirmed that principals have 
the most significant influence on the implementation and institutionalization of changes. 
Principals' Leadership: An Important Role Played 
In the present study, principals played crucial parts in the implementation 
process. Both interview data and result of teacher surveys frequently mentioned and 
highly ranked the principal's leadership, policies and support as reasons for teachers to 
change to using ICT in teaching. 
Power and Influence 
James and Connolly (2000) assert that principal's `power and influence' is 
central in leadership. In Hong Kong, school principals have the power of setting up and 
enforcing policies in their schools. Principals need to submit plans and budgets to apply 
for government funding for special purposes such as the improvement of ICT 
infrastructure and the provision of hardware and software. They need to submit reports 
regularly. Therefore, both Principal A and Principal B exercised their power to assign 
staff to draft the plan and budget and supervised the progress. The allocation of school 
funding for extra resources needed to be approved by the school management board. 
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Besides, Principal A successfully persuaded other stakeholders to donate money 
to support the improvement of the ICT infrastructure of the school. The installation of 
LCD projectors in all classrooms from the donation of the alumni is an example. The 
notebook computers and visualizers available for loan to the teachers in Phase 1 actually 
encouraged some teachers to try out using ICT in their lessons. Principal B used her 
power and influence to successfully obtain approval from the school management board 
to use the school fund to purchase notebook computers for all teachers and later install 
workstations in all classrooms. This had been a very important factor for moving 
teachers forward in the implementation process in the focal school. 
Both Principal A and Principal B demonstrated that they had exercised their 
power and influence to call upon the concerted effort of different stakeholders to fund 
the tasks, such as the improvement of infrastructure and the procurement of hardware 
and software. The targets were met, even exceeding the standard. Therefore, it can be 
concluded that the leadership of both principals with their `power and influence' played 
a significant role in facilitating the implementation of this educational change. 
Pressure and support 
Fullan (2001) points out that pressure without support leads to resistance, and 
support without pressure leads to waste of resources. Purnell (2002) also stresses the 
importance of a supportive environment for teacher change. However, it needs an 
impetus to start the change process. 
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In this case study, both principals used pressure and support to move their 
teachers on the track of the educational change. The main reasons expressed by 
teachers for changing to use ICT in their teaching were fulfillment of school policy and 
meeting the principal's requirements. Principal B's belief had a strong influence on her 
strategies for the implementation of the change. She put pressure on teachers by 
requiring them to demonstrate the usage of ICT in mutual observation and appraisal 
observation by department heads. The impact of the External Schools Review was 
exceptionally powerful on the teachers and thus made them seriously try using ICT in 
their teaching. Findings from their case studies by Wilcox and Gray (1996) also 
confirm that inspection by OFSTED did play a role in the process of change. They 
noted that "change can (and often do) result in the process of preparing for an 
inspection " (p. 82). Furthermore, findings from their research indicate that feedback 
from the inspection team have positive effects on intentions to change. Hence, the 
pressure from Principal B and ESR team in this case was then an impetus for the change 
process. 
Comparing the leadership of Principal A and Principal B, the biggest difference 
was their ways of enforcing policies. Principal B tended to use pressure through lesson 
observation by both senior teachers and peers in order to enforce the policy while 
Principal A put emphasis on giving support by providing resources and making room in 
the time table for teachers to try using ICT in the MMLC. Besides, Principal B's policy 
coincided with the External School Review, which added to the pressure for using ICT 
in teaching thus resulting in a remarkable increase in ICT usage in lessons. This could 
338 
CHAPTER 11 Review of Findings 
have explained why the progress of development in Phase 1 was commented as very 
slow but that in Phase 2 as very fast. 
On the other hand, both principals gave support to teachers, support in the form 
of extra resources such as hardware and software, ICT training or staff development as 
well as technical support. Teachers expressed that they already had the basic hardware 
and received sufficient training in Phase 1, yet they seldom practiced the skills before 
they were required to use the skills to prepare lessons for observation in Phase 2. This 
has agreed with Fullan's saying that `Support without pressure leads to drift or waste of 
resources' (Fullan, 2001: p. 92). Teachers were ready for the change in Phase 1 but they 
needed a push to ride over the barrier to adopt it. It can be concluded that `pressure' and 
`support' are both essential in facilitating change. 
Professional Development and Teacher Change 
Teacher change is considered to involve change in teachers' beliefs and practices. 
There were debates on whether change in belief comes before practice or vice versa as 
discussed in the literature review chapter. It does not matter which comes first, but they 
are both involved in the change process and are closely related. Fullan (1993,2001), 
Guskey (1986), Cuban (1988), Richardson and Placier (2001) all addressed the close 
relationship between teachers' beliefs and their change in practices. 
In Guskey's (2002) modified model of teacher change, professional development 
was part of the life cycle for teacher change. Kadel-Taras (1996), Day (1999) and 
Fishmana et al. (2003) considered professional development necessary for bringing 
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about teacher change. Furthermore, the research has found that teacher change consists 
of not only change of knowledge and skills but also beliefs and attitudes (Fishmana et 
al., 2003, Guskey, 2002). Professional learning communities which give teachers 
opportunities to share their vision and experience and to get support to transform their 
practices are considered important for teacher change (Putnam & Borko, 2000). 
Improved outcomes of learning are taken as results of teacher change in practice and, at 
the same time, the factors that change teachers' beliefs and attitudes (Guskey, 2002). 
Furthermore, positive feedback and improved outcomes can motivate teachers to further 
develop and change in their teaching (Richardson, 1996). 
It has been reported in the review of government documents in Chapter 6 that 
the Hong Kong government injected quite large amounts of money not only for the 
infrastructure, hardware and software as well as employment of support staff, but also 
for the provision of training to teachers. Courses, seminars, workshops and conferences 
were organised jointly by the EDB and tertiary institutions for teaching and sharing both 
skills and pedagogies in using ICT for teaching. The Centre for ICT in Education 
Centre (CITE) was set up with the QEF by the University of Hong Kong to build and 
develop a community to share, learn, explore, experiment and research on the use of 
ICT in teaching and learning. Teachers in the focal school reported that they had 
received training from both school-based programs and those offered by the EDB or 
tertiary institutions. 
In Phase 2, Principal B's belief on the power of ICT in teaching and learning 
was an important reason for her determination to put implementing the change highest 
on the priority list as soon as she started her principalship at the school. Her firm 
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belief also made her fight for the funding for the provision of notebook computers to 
teachers and set up strategic plans for making the teachers change in their practices. 
Thus, teachers speeded up their change process because of the requirements of the 
principal. They were gradually aware of the advantages of using ICT in teaching and 
received some positive feedback from their students, and hence changed their attitudes 
despite some negative feedback from students and high demand of time and effort. The 
ESR helped to maintain the momentum of change in the focal school at its early stage of 
adoption and pushed teachers to jump over the barriers. 
Looking back on the change process, it can be described that teachers in the 
focal school started with some basic training acquired in Phase 1 and speeded up their 
change in Phase 2. There were school policy and EDB policy requiring teachers to 
change early in Phase 1 but the speed of change was relatively slow. The strong 
emphasis on the need to change due to the school policy imposed on teachers, the ESR 
and their `felt need' to change in Phase 2 had moved the teachers forward to further 
adopt the change. After trying the use of ICT in teaching, they gradually changed their 
beliefs and attitudes when they saw the improved effects and thus resulted in further 
change in practice. In addition, Principal B put improved result in external exams in the 
school annual report as a consequence of the increased usage of ICT in teaching and 
learning. This further reinforced teachers' incentive to adopt the change. 
Though teachers seldom mentioned the effect of professional development 
programs on their change in the surveys or interviews, its influence could not be ignored. 
Peer lesson observation and observation by senior teachers were in fact a form of 
professional development where teachers shared their experience, gave comments 
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and suggested ways for improvement. Therefore, the pattern of teacher change in the 
focal school could be explained by the model of teacher change proposed by Guskey 
(2002), but the order of change was proved to be cyclical, not linear. This pattern also 
agrees with what literature says about teacher change disregarding the order of change 
in belief and change in practice. Thus, professional development plays a critical part in 
mediating teacher change by providing them with an environment to learn and share, 
and hence, leading to change in practice accompanied with change in beliefs and 
attitudes which will further enhance change. 
Hardware and Software Provision 
It was found from literature that studies in the nineties inclined toward research 
in the hardware, infrastructure and access. Governments took student-computer ratios 
as indicators measuring their readiness for the change. Both Buettner (2006) and 
Purnell (2002) reported that the integration of ICT use in teaching and learning was still 
rather low even in the 21St century despite the massive expenditure on technology, 
equipment and connectivity, software and in-service teacher education,. 
In this study, the importance of `provision of hardware and software' was 
mentioned very often and ranked very high as factors facilitating the implementation of 
the change involving ICT. Comments collected from teachers either on paper on SSE 
day or from teacher interviews showed that hardware problems were major obstacles 
and had discouraged them from using ICT. On the other hand, the provision of the 
notebook computers to all teachers was mentioned most frequently and given the merit 
of enabling teachers to change. Teachers' request of installing computers into 
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classrooms was also frequently found in the interviews or written opinions collected on 
SSE days. The availability of ICT materials such as PowerPoint presentations provided 
by publishers or other teachers was a reason given by teachers for using ICT more 
frequently in lessons. The provision of hardware and software in this case appeared to 
be an enabling and facilitating factor for the change. 
One possible reason for the discrepancies from other research could be the stage 
of implementation of ICT in the focal school. Since its starting point was very low as 
described by Principal B, readiness of resources was still of great importance. As 
pointed out by a teacher, the facilities were already there before Phase 2 of the study but 
teachers had not actively used them. Back to Fullan's (2001) saying that support 
without pressure leads to drift or waste of resources, what actually mattered could be the 
lack of pressure for the change in Phase 1. There was little pressure to make teachers 
change though the conditions were ready for it. In Phase 2, teachers used the notebook 
computers in their lessons as required by the principal. Readiness of the PowerPoint 
presentations from the publishers and other resources online were named reasons for 
increasing their usage of ICT in lessons. Therefore, teachers in this case considered 
hardware and software to be a very important mediating tool for their change. 
Other Factors Mediated Teacher Change 
Fullan (1993) argued for the formulation of a common vision as a critical step in 
the implementation process. However, in this case study, the principals' policies were 
set up even before their visions were communicated to the teachers. Both principals had 
not taken time to build a common vision amongst the staff. It was never mentioned 
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in any of the interviews, surveys, questionnaires or field notes. Instead, teachers were 
informed of or felt the need to change from people and the environment around them. 
The principals led by finding funds to provide teachers with necessary hardware and 
software as well as training and staff development. The steps to build a common vision 
did not seem to be so crucial. The leadership of the principal, the felt need of change, 
the provision of hardware and software and the empowering of teachers were critical 
steps for the implementation. These can be found in Fullan's list of critical steps for 
change (Fullan, 1993). 
In Hong Kong schools, the need for change was imposed as a consequence of 
the government's investment in the ICT policies. In the focal school, need might also 
have come from the school management board who approved money for the 
procurement of notebook computers and alumni and parents who donated money for the 
improvement of the ICT infrastructure of the school and installation of LCD projectors 
in all classrooms. The rapid development of ICT and the increase of ICT usage by the 
students made teacher feel the `need of change'. The feeling of incompetence and need 
to change had created a drive for teachers to learn and practice the use of ICT in lessons 
and thus resulted in improvement of their usage. Therefore, the felt need, desire to 
improve their teaching, positive feedback from students and improved exam results are 
the driving forces for teacher change and development in this case as discussed in 
Chapter 10. 
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11.4. Factors Inhibiting Teacher Change 
Factors that were found to be obstacles to change in the implementation of ICT 
were summarised from other research into five areas in the Literature Review chapter. 
They are (1) Lack of confidence of using the new technology (Smeets et al., 1999; Li et 
al., 1999; Richardson, 1998); (2) Lack of time and energy to change (Richardson, 1998; 
Li et al., 1999; Mooij & Smeets, 2001); (3) The cost for sufficient hardware, software 
and training (Richardson, 1998); (4) Lack of technical support (Richardson, 1998; 
UNESCO, n. d. ) and (5) Lack of leadership in the change of using ICT in teaching and 
learning (Fullan, 2003; Richardson, 1998; Mooij & Smeets, 2001). 
In this case study, these factors were mentioned in the interviews but they were 
not explicitly stated in the analysis of the activity system in the three phases. Since the 
components of activity system mainly focused on the tools and conditions mediating 
change, those that had inhibited it were not identified explicitly. This could be one of 
the limitations of using Activity Theory to answer the research questions stated in 
Chapter 3. For example, the demand of time for the change was mentioned frequently 
in the interviews and teacher surveys but was not fitted in any component of the activity 
system for analysis. However, most of the factors inhibiting change identified in other 
research named above are just the reverse of the conditions favourable to change found 
in this research. That is, lack of favourable conditions of change is a factor inhibiting 
change. 
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Absence ofFavottrable Conditions for the Change 
The obstacles to change named in other research are mainly the lack of 
favourable conditions for change as discussed in the previous section. 
Lack of Time 
Professional development and teacher learning are considered essential in 
bringing about teacher change (Richardson, 1996; Purnell, 2002). Teachers need time to 
learn, reflect and prepare new materials for change (Guskey & Huberman, 1995). Lack 
of time was mentioned most frequently as reasons for not willing to adopt change in this 
and other studies. A study in Switzerland schools (Buettner, 2006) reported that 
teachers were reluctant to change despite the readiness of hardware, software and 
teacher development. A possible reason is the need to learn new things and new skills 
in roughly every five years. Purnell (2002) also points out that the huge demand on 
teachers' effort, time and work is a possible reason for teachers not willing to change. 
Time required for preparing teaching materials and time for setting up the equipment 
were given by teachers of this case as reasons for not willing to increase the usage of 
ICT in lessons. 
Lack of Skills and Confidence 
Lack of confidence and lack of support were named by Li et al. (1999) as 
problems commonly found in Hong Kong schools. In this case, some teachers 
reported that technical problems at times discouraged them from using the technology 
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for teaching. For example, the school server was not stable and the school Intranet 
was not easy to use and had problems at times. 
Negative Feedback 
In other research and literature, positive feedback from students was important 
in motivating teachers to change (Richardson, 1996). Conversely, negative feedback 
would have discouraged teachers to change as a consequence. In this case, negative 
feedbacks were given by students in student interviews and written comments. 
Students commented that some teachers used ICT inappropriately and wasted time in 
setting up the equipment. Some students commented that teachers had not changed 
their role but remained as instructors when ICT was used. Some teachers reported that 
students did not behave well during the lessons when ICT was used. These could have 
been reasons that had hindered teachers from developing their usage. 
11.5. Summary of Factors Affecting Teacher Change 
Factors facilitating change found in this case include (1) principals' leadership; 
(2) power and influences of the principal; (3) pressure and support; (4) professional 
development and teacher change; (5) readiness of hardware and software; (6) felt need 
and culture favourable for change. Characteristics of the focal school matched with 
some of those found in schools with successful integration of ICT into their curriculum 
as reported by Dhanarajan (2002) which included good leadership, staff professional 
development, technical support and ICT coordinators. Readiness of hardware and 
software was the concern of many research in the nineties. However, research 
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results showed that readiness and sufficiency of hardware and software might not 
guarantee any change in practice but rather, a waste of resources if they were not 
appropriately used. Instead, impetus and pressure were found to be necessary and 
effective in initiating and sustaining the change process. Findings in this study more or 
less agreed with those results in similar research. 
In this case study, teachers' internal motivation for change was found to be 
important but without the external push such as the principal's requirement and the ESR, 
the change in the school could not be as fast. Principal B's strategy of implementing the 
change by supervising the progress through lesson observation proved to be successful 
in pushing teachers across the hurdles. It appears that policies, if enforced seriously, 
can mandate changes. 
Throughout this study, teachers' reasons for not implementing the change into 
their classrooms can be found in the teacher surveys and teacher interviews and they 
include (1) the absence of favourable conditions; (2) lack of time; (3) lack of skills and 
confidence; (4) lack of support and (5) negative feedback from students and other 
stakeholders. 
11.6. Stage of Implementation of the Focal School 
In Chapter 10, the outcomes of the focal school at each phase were analysed. 
They were used to locate the different levels of implementation of the educational 
change this research attempted to study throughout the three phases. The `three broad 
phases of the change process' suggested by Fullan (2001) and the `five successive 
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ICT implementation models' suggested by Mooij and Smeets (2001) were used as scales 
for measuring the levels of implementation. The characteristics exhibited in the focal 
school were compared with that described in each of these check lists. 
Three Broad Phases of the Change Process 
Fullan (1992) identified `three dimensions of change' in the implementation of 
using computers in school which are `the use of new hardware and software materials', 
`the adoption of new activities, behaviours or practices' and `the changes in beliefs and 
understanding' (p. 29). These three dimensions fit in the `three broad phases of the 
change process' for measuring the implementation level. The characteristics specified 
in the three dimensions helped to identify the position of the school according to the 
different standards. In the first dimension, the use of new hardware and software 
materials can be considered the signs of initiation, mobilization, or adoption. This is 
called Phase I. The adoption of new activities, behaviours or practices are the 
characteristics demonstrating initial use or early implementation which involves the first 
experience of attempting to put an idea or reform into practice. These are the 
characteristics of Phase II. The changes in beliefs and understanding are important 
features showing that change gets built in as an on-going part of the system which is 
Phase III in the implementation process. 
From the findings, the focal school demonstrated significant changes in the first 
two dimensions and some signs of the third across the research period. Among the three 
dimensions of change, the first two can be observed directly from teachers' daily use of 
ICT material and their practices in the classrooms. The third one is difficult to 
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measure but changes in beliefs and understanding can be found in what teachers did, 
how they did it and their perceptions as expressed in interviews. The following are the 
characteristics found in the focal school during the research period showing that it has 
satisfied the first two dimensions of implementation and exhibited some signs of the 
third. In other words, the school had passed through Phase I and Phase II of the 
implementation stages specified in Fullan's three broad phases of the change process 
and just showed some characteristics of Phase III. 
In Phase I of this study, both students and teachers reported some extend of ICT 
uses in English lessons in the MMLC, in Science and other practical lessons in 
laboratories and special rooms such as the Lecture Room, Home Economics Room and 
Design and Technology Workshop as well as a small number of lessons in classrooms. 
Data from IT seed teacher meeting and teacher surveys in early Phase 2 showed that 
teachers had some uses of computers, visualizers and LCD projectors in their lessons 
starting from Phase 1. Teachers had used software from publishers, materials designed 
by other school teachers or from the Internet. Some teachers even designed ICT 
materials for themselves. Signs of initiation, mobilization and determination of 
adoption, which belong to the list of descriptions for Phase I of the process of 
implementation, could be found. Therefore, the characteristics of `use' of the 
technology and a certain extent of `adoption' were exhibited in Phase 1 of this study. 
In Phase 2, all teachers and students reported the use of new hardware, the 
notebook computers with the LCD projectors in classrooms. There were increased ICT 
resources from the Internet and the publishers. Teachers reported great increase in 
usage in the later part of Phase 2. Teachers who participated in the interviews 
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expressed that they used ICT in almost every lesson. In Phase 2, survey data showed 
that teachers used the school Intranet very often for checking internal mails, notices and 
for disseminating and collecting homework from students. Teachers demonstrated 
frequent use of the hardware and software for most of their lessons. They also used ICT 
for communication and administrative work. These are the characteristics of the first 
two dimensions of change proposed by Fullan (1992). That is, both `use' of the 
technology and software and `adoption' of the practices were demonstrated. Further, 
teachers' lessons in this phase also demonstrated signs of implementation which 
involved attempts to change their teaching practice with the use of ICT. It can be said 
that the focal school had reached Phase II implementation defined by Fullan (1992) but 
not yet moved to Phase III. In the ESR report, ICT usage of the focal school in lessons 
was described as mainly direct teaching with very little interaction. Some teachers were 
not good enough in designing ICT usage in their teaching. Most of them, with the 
exception of a few, mainly demonstrated practical level of change but had not yet shown 
changes that involved pedagogical or role changes. Only some teachers showed 
changes in beliefs and understanding and could have both practical and pedagogical use 
of ICT in lessons. There was insufficient evidence showing this change in other 
teachers in Phase 2 of this study. 
Teachers continued their practices of using ICT in lessons with improvement and 
further development into Phase 3 of this study. From interviews with teachers and 
students, it had been found that some teachers showed change in beliefs and had quite 
good understanding of the concept and pedagogy of using ICT in teaching and learning. 
It was pointed out in the analysis report of Phase 3 data that some teachers 
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demonstrated skillful and pedagogical use of ICT in their teaching. It can therefore be 
concluded that the school had shown most of the characteristics of the first two 
dimensions of change specified by Fullan (1992) and showed some signs of changes in 
dimension three, which involved change in beliefs and understanding. In the report of 
Phase 3 data, there is no further change in school policies and no additional external 
pressure but teachers continued their practice of using ICT in lessons. Interviews with 
teachers showed that some of them moved towards pedagogical use of the ICT tool and 
demonstrated role changes in some lessons reflecting that they had gradually changed 
their beliefs and understanding. This change to ICT usage had become a built-in routine 
in most teachers' daily teaching practices in this phase. Therefore, the school can be 
described as being in Phase II of implementation on Fullan's scale and moving slowly 
into Phase III of implementation during Phase 3 of the study with some signs of 
continuation and routinization found in a few teachers. 
The Successive Phases of Implementation suggested by Rlooij and Smeets 
An attempt is made to measure the level of implementation of the school against 
the scale given by Mooij and Smeets (2001), who described and arranged the 
characteristics of implementation at different stages into five models of successive 
phases of implementation. Mooij and Smeets (2001) claimed that these models could 
"create insight into conditioned substantive, material, financial or other prerequisites: " 
and would "enable other schools, in turn, to climb the innovation ladder" (Mooij & 
Smeets, 2001: p. 274). 
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By comparing the potential intervention actions for school management in the 
five models suggested by Mooij and Smeets (2001), the focal school showed most of 
the characteristics listed for Model 1 and Model 2 throughout the research period. Data 
in the Phase 1 of the study showed that the school had demonstrated incidental and 
isolated use of ICT by individual teachers such as the use of ICT by the science teacher 
in the laboratory as reported in the interview with him in Phase 2. There were organised 
uses of the MMLC for junior form English classes by that time showing that the school 
had already moved away from Model 1 to Model 2. Further, the school had installed 
more than 100 computers all connected in a LAN and to the Internet. Later a wireless 
network was set up so that both teachers and students can have access to the network 
anytime and anywhere on campus. According to the descriptions of the models by 
Mooij and Smeets (2001), the school had shown most of the characteristics of Model 1 
and Model 2 and some of Model 3 during Phase 1 of the study. 
In Phase 2 of the study, the school had been improving its hardware and 
software provision. Almost all teaching staff showed increased usage of ICT in their 
teaching. Both individual teachers and departments showed awareness of ICT usage. 
Mutual observation both within and across departments as well as observation by senior 
staff helped the school to establish the characteristics in Model 2. All teachers were 
required to think of the ICT relevance for the subjects they taught and for the school at 
various levels. ICT facilities in the whole school were further improved with the 
provision of notebook computers for all teachers and coordination of use was improved 
with the introduction of the school Intranet. As a consequence of extensive ICT usage, 
the school had put emphasis on ICT co-ordination and hardware within the school 
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which was described as a characteristic in Model 3. That is, the school had exhibited 
most characteristics of Model 3 schools by the end of Phase 2 of the study. In Phase 3, 
a few teachers showed pedagogical changes in teaching with some attempts to move 
away from direct teaching towards student-centred learning models showing some 
didactic innovations, that is, some signs of Model 4 schools are emerging. 
Summary 
It is found that the characteristics exhibited in the three phases of this study 
matched quite closely the three broad phases of implementation suggested by Fullan 
(2003) in order. The characteristics of Phase I of implementation suggested by Fullan 
are mostly found in the school in Phase 1 of this study while that of Phase II can be 
found in Phase 2 of the study and some characteristics but not all of Phase III of 
implementation were present in the focal school in Phase 3. The progressive 
development of the school from Phase 1 through Phase 3 matched the characteristics of 
the three phases of implementation. The three dimensions of change is helpful in 
understanding the level of implementation of an educational change. 
When comparing the five models of implementation suggested by Mooij and 
Smeets (2001), the focal school had fulfilled most of the characteristics of Model 1 and 
Model 2 and covered some characteristics in Model 3 in Phase I of the study. By the 
end of Phase 2, most of the characteristics of Model 3 could be found and towards the 
end of Phase 3, some characteristics of Model 4 were also emerging. The five models 
of implementation suggested by Mooij and Smeets (2001) did provide some guidelines 
for understanding the position of ICT implementation of the schools. 
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The characteristics and prerequisites for Models 1 to 4 are quite similar to those 
of the three phases of implementation suggested by Fullan as described earlier in this 
section but with more detailed descriptions. Both the three broad phases of 
implementation proposed by Fullan (2003) and the five successive phases of 
implementation suggested by Mooij and Smeets (2001) helped to locate the focal school 
along the levels of implementation by checking against the list of characteristics or 
features given. When the practices of the focal school were compared with the actions 
described in the 5 level implementation models, they matched almost in the same order. 
Therefore, it can be concluded that the five models of implementation suggested 
guidelines for setting aims and drafting plans for climbing up the ladder as they claimed. 
However, since it is not the aim of this case study to evaluate these tools, the reliability 
of these models need further study. 
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CHAPTER 12 Discussion: Issues Addressed and Areas to 
Explore 
This research was designed to be carried out as a case study in the school the 
researcher was working in. Issues such as researcher biases and subjectivity had been 
addressed in the methodology chapter. The research design is of multi-phase mixed 
methods. Both quantitative and qualitative data were collected throughout the three- 
phase study. The data collected were than analysed and reported by representing the 
school as an activity system at each phase of the study in Chapters 7,8 and 9. A 
comparison of the components at the three phases was given in Chapter 10 in order to 
explore the changes that had occurred and the factors affecting them. Activity Theory 
was proved to be a suitable framework and an analytical lens for understanding teacher 
change in this case study. In this chapter, the issues raised will be addressed and areas 
for further exploration will be suggested. 
12.1. Issues addressed 
The issues raised in the previous chapters will be addressed below. The first one 
is the strengths and weaknesses of the case study to be carried out by an insider who is 
at a senior position of the focal school. The second is whether the Activity Theory is 
suitable for studying teacher change and identifying factors that have facilitated or 
inhibited the change and its limitations. 
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12.1.1. Case Study Carried Out By An Insider: Strengths and Weaknesses 
This research used a single case study method to look closely into the process of 
implementation of ICT usage in a secondary school by representing the chronological 
development of the school as a series of activity systems. The researcher was an insider 
of the focal school being present at the school as a full time teacher throughout the 
research period. Data were collected using mixed methods in the three phases. 
An Insider as the Researcher of the Case Study 
The researcher, being an insider and at a senior position of the focal school, had 
the advantage of being aware of any incidences, unexpected but related to the study, and 
thus could collect the relevant data at the right time even though these were not in the 
original plan. For example, when the data collection plan was drafted, the school self- 
evaluation day was not on the school calendar and the school was not yet informed of 
the External School Review. The researcher seized the opportunity to collect teachers' 
comments on the ICT environment of the school, in particular the provision of the 
notebook computers and the school Intranet, eClass, as well as their uses of ICT in 
teaching and learning. The change of principalship in the focal school was another 
situation that was not in anticipation when the plan was drawn. However, Principal A 
was not invited for any interview before he left and his comments on the situation was 
not included in the data collected. The flexible nature of case study had made it a 
suitable research method for studying change over time. 
Another advantage for the researcher being an insider at a senior position of the 
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focal school was that the researcher had the knowledge of any possible sources of data 
that would contribute to the discovery of information related to the study and could 
easily retrieve the school data with the permission of the principal. The researcher had 
long years of service at the school and had built up trust with her colleagues. She was 
elected to be a representative to express their opinions to the school management board. 
The rapport built among the staff enabled her to easily invite teachers to participate in 
the research and have them freely express their ideas. Teachers did not feel additional 
demand on their time when the researcher observed their lesson since it was done 
routinely anyway. All these facilitated better understanding of the process of change in 
the focal school. Nevertheless, the threat that teachers would have inclined to give 
positive feedback due to the position of the researcher had been addressed to. 
Anonymous teacher surveys collected online, comments given by Principal B and 
students as well as the change observed in lessons triangulated with each other to 
maximize the reliability. 
With the approval of the principal, the researcher could have access to the 
government and school documents which were essential in understanding the school 
background. However, some old government documents and circulars which would 
have shown the history of ICT development in the focal school could not be retrieved. 
The part of the history of the ICT development in Hong Kong schools was a 
retrospective account of the events by the researcher herself who was the one in charge 
and followed through the development of computer education at the focal school from 
its very beginning in the eighties. 
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Multi-phase Mixed Method Research Design 
Multi-method research has been proved to be suitable for this case study. Data 
collected from various sources by different means in the three phases provided a rich set 
of data for this study. This facilitated a detailed description of the use of ICT in the 
focal school. The three-phase design facilitated the study of the chronological 
development of ICT implementation of the school by providing snapshots of the system 
at the different times. 
12.1.2. Using a Series of Activity System as a Suitable Framework for 
Studying Change 
Factors that were found to have facilitated or inhibited the development in this 
study are similar to those found in other studies with little exceptions. The 
representation of the school as an activity system provided a holistic view of all those 
factors and their dynamic relationships with each other and the context in which the 
school was situated. For example, both teacher surveys and interviews showed that the 
presence of notebook computers was a major factor for making teacher change to using 
ICT but after analysing the activity system as a whole, the principal's leadership and the 
ESR had significant influence on teachers' change as well. The readiness of many other 
conditions in the focal school is also important. The application of representing activity 
system on a chronological frame proposed in this study thus have facilitated the 
understanding of the process of change and identifying the reasons why teachers 
adopted or resisted it by looking at the different components of the system in a 
particular period and taking into consideration the historical development of it. 
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The five successive models suggested by Mooij and Smeets (2001) and the three 
dimensions of change suggested by Fullan (1993) did present a checklist of 
characteristics for locating the focal school according to the different scales in 
measuring the levels of implementation. However, there are some reservations to the 
claim that the five models could be guides for schools to climb up the ladder since the 
checklist did not say anything about the conditions for getting there. Since change is 
dynamically complex and is non-linear (Fullan, 1993), it is impossible to follow a 
checklist for implementing change. Rather, it is an instrument to understand the present 
situation and to use the characteristics on the checklist as check points for planning 
further development. It is important to know how to prepare an environment favourable 
for change and have a tool to evaluate the situation and facilitate the planning for a step 
forward. The chronological frame of study by the Activity Theory proposed in this 
study could be a tool for this purpose. 
12.1.3. Limitations of the Proposed Framework for Studying Change 
The use of a series of activity systems on a chronological frame of analysis has 
shown to be a framework suitable for understanding the process of teacher change and a 
tool for identifying factors affecting it with the concepts of mediating tools, community 
and roles and rules. The factors identified and discussed from the analysis of the 
activity systems are mainly those that had mediated the change towards development 
but those factors that had inhibited it have seldom been addressed during the analysis of 
the activity triangle. It may be a limitation of this framework for answering the research 
questions with the aim of identifying both factors facilitating and those inhibiting the 
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development. Further study in this area will be useful for the usage of this framework 
for similar studies. 
12.2. Areas to explore 
After carrying out this study, further exploration of the influence of the 
principal's leadership on teacher change and sustainability will be proposed with a view 
to fully understand the implementation process of the change. The framework 
suggested for studying the chronological development of ICT implementation can be 
used for understanding other educational changes. The factors identified to have 
contributed to the implementation of using ICT in lessons could also serve as examples 
for other schools though it was emphasized in this study that factors should be studied 
together with the school context as a whole. The results of this case study in the focal 
school are not to be generalized but the research methodology and the framework used 
to understand change will be useful as a reference. 
12.2.1. Continuation of the Study in the Focal School 
After this case study ended in August 2007, there were not many changes in the 
ICT policies of the school and Principal B had not put much effort in following through 
the implementation. Principal B resigned after the school year 2007/08 and Principal C 
took her office in September 2008. Principal C had not emphasized ICT in teaching in 
her policies but teachers seemed to have become used to the change and there was no 
sign of reverting back to the previous stage. In a short interview with teacher A, who 
was involved quite a lot in the Phase 2 and Phase 3 study, it was found that using ICT 
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had become a `habit' and new teachers were already trained to use ICT in teaching in 
their pre-service training. There was a sign that some teachers continued to be changing 
in their practice as well as their teaching pedagogy but some remained in their present 
status. Therefore a continuation of the study in the focal school can be proposed in 
order to have a more complete picture of how teacher change by looking at the change 
process of individual teachers. The study could also continue with Teacher A and 
Teacher B as individual activity systems for analysing change in different teachers. 
12.2.2. Principal's Leadership for Teacher Change 
Since leadership is found to have played an important part in influencing the 
implementation of an educational change, it would also be a valuable chance in 
exploring how the leadership of different principals influence change and how is an 
educational change fully implemented in a school. The continuation of the study 
proposed above could put the principal's leadership one of the focus of the study. It was 
a very special situation of the focal school that there were changes of principals 
throughout the research period. The school changed to a new principal when the study 
moved from Phase 1 to Phase 2. Immediately after Phase 3, another new principal took 
the office. If the study could be continued into Phase 4, the effects of the principals' 
leadership on the implementation could be further explored. 
12.2.3. Concluding Remarks 
This case study can serve as an example of studying the implementation of an 
educational change in a school in a continuous time line throughout the development. It 
helps to do evaluations and planning as well. Though results of this single case 
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study cannot simply be generalized to other schools, it can help the continuous 
development and improvement of the school and working as an example for others. As 
the progress towards implementation of the school matched quite well with Fullan's 
three broad phases of change process (Fullan, 2003) and Mooij and Smeets' (2001) five 
successive models of implementation, those models can be useful guidelines for setting 
aims and plans for implementing an educational change as well as understanding the 
stage of implementation. 
Fullan (2001) points out that successful implementation of educational change 
requires an understanding of the process and the factors that determine its success or 
failure. This study of teacher change using a chronological frame to study the focal 
school by representing it as an activity system at different phases is shown to be useful 
in understanding the change process and identifying the factors mediating the change 
through detail analysis of the components suggested by Activity Theory. It has also 
been shown to be a tool for evaluating and understanding the stage of implementation of 
the educational change in the school, thus helping to plan for further development and 
growth of the system. I argue that Activity Theory is suitable to be used in a micro- 
level study of change of individual teacher as well as macro-level of change of an 
educational system. 
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international community that has a mission to improve the quality of 
education and to facilitate policy dialogue, knowledge sharing and 
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